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PREFACE

This programmatic environmental assessment (PEA) on exploration activites is a reference document
designed to streamline processing of the environmental reviews required to evaluate industry exploration
plans in the Eastern Planning Area as defined herein. This PEA is intended to consider the areawide
environmental resources and impacts from exploratory drilling and well completion or abandonment in
this area. Subsequent site-specific EA’s that are prepared to evaluate specific industry proposals in a
leased block will be tiered from this PEA and other relevant National Environmental Policy Act
documents. Preparation of this PEA is consistent with recommendations in the President’s 2001 National
Energy Policy to review and streamline the permitting process for exploration projects important to
fulfilling the Nation’s energy needs.
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Union of Concerned Scientists
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United States of America
U.S)

U.S. Coast Guard

U.S. Corp of Engineers
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INTRODUCTION

Under the Outer Continental Shelf Lands Act (OCSLA), as amended, the Department of the Interior
(DOI) is required to manage the leasing, exploration, development, and production of oil and gas
resources on the Federal OCS. The Secretary of the Interior oversees the OCS oil and gas program and
the Minerals Management Service (MMYS) is the agency charged with this oversight. The Secretary is
required to balance orderly resource development with protection of the human, marine, and coastal
environments while ensuring that the U.S. public receives an equitable return for resources discovered
and produced on public lands.

This programmatic environmental assessment (PEA) evaluates exploratory drilling and well
completion or abandonment in a 256-block tract of the Eastern Planning Area (EPA), known as the EPA
sale area (Figure 1-1). It encompasses about 1.5 million ac offshore Alabama in the westernmost part of
the EPA in water depths ranging from 1,550 to 3,000 m (5,085 to 9,840 ft); this is the same area offered
for lease on December 5, 2001, for Sale 181.

The Lease Sale 181 proposed action was evaluated in an environmental assessment (EA) as a Revised
Proposal (USDOI, MMS, 2001b), after publication of the Final Environmental Impact Statement (EIS)
(USDOI, MMS, 2001a). The area offered for lease in Sale 181 was reduced in size 75 percent from the
area considered for leasing in the Final EIS. The EPA sale area is the same area proposed for lease sales
189 and 197 in 2003 and 2005, respectively (USDOI, MMS, 2002c).

Exploratory drilling and well testing or abandonment comprises a subset of OCS Program activities
that have been evaluated to varying degrees in several recent NEPA documents. Among these are the
Final EIS for Destin Dome Unit 56 (USDOI, MMS, 1999), the Final EIS for Floating Production,
Storage, and Offloading Systems (USDOI, MMS, 2001e), and the EA for deepwater operations and
activites (USDOI, MMS, 2000). The NEPA analyses that are most relevant to exploratory drilling in the
EPA sale area and from which this PEA explicitly tiers, however, are contained in the Final EIS for Lease
Sale 181 (USDOI, MMS, 2001a) and the EPA Multisale Draft EIS (USDOI, MMS, 2002c).

1. PURPOSE AND NEED FOR EXPLORATORY DRILLING

1.1. PURPOSE

The purpose of exploratory drilling is to evaluate the hydrocarbon potential in the 256-block EPA sale
area. Under the Outer Continental Shelf Lands Act (OCSLA), as amended, the Department of the Interior
(DOI) is required to manage the leasing, exploration, development, and production of oil and gas
resources on the Federal OCS. The Secretary of the Interior oversees the OCS oil and gas program and
the Minerals Management Service (MMS) is the agency charged with this oversight. The Secretary is
required to balance orderly resource development with protection of the human, marine, and coastal
environments while ensuring that the U.S. public receives an equitable return for resources discovered
and produced on public lands.

1.2. NEED

The need for exploratory activities is as follows:
e leascholders have a legal right to pursue exploration for hydrocarbon resources,
e commercial quantities of hydrocarbons resources may be encountered,
e leaseholders are obligated via lease terms to diligently develop the resources, and

e failure to develop resources could lead to the loss of sunk costs for acquiring the
lease and maintaining access to it for the full lease term of 10 years.
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Exploration, discovery, and production of hydrocarbon resources help satisfy the Nation’s need for
energy supplies. The oil and gas industry expects to evaluate the economic potential of the leases they
acquire. Exploratory drilling is necessary to evaluate leases and realize an economic value from them.
Value is realized either by establishing the presence or absence of an economic hydrocarbon resource or
by the scientific data collected from the formations that are penetrated.

1.3. ScoPE OF ENVIRONMENTAL ASSESSMENT

The MMS’s approval of exploratory drilling on the OCS is considered a Federal action requiring a
National Environmental Policy Act (NEPA) review. Exploratory drilling is one phase of OCS operations
that was evaluated in the Final EIS for Lease Sale 181 (USDOI, MMS, 2001a). This PEA will assist in
preparing the required NEPA review of industry Exploration Plans (EP) by providing a reference
document for areawide resources and impacts. A SEA will examine an operator’s unique exploration
program and will provide the NEPA decisionmaking document.

This PEA does not address development drilling activities approved under a Development Operations
Coordination Document (DOCD).

1.4. FEDERAL REGULATORY FRAMEWORK

The MMS is responsible for managing, regulating, and monitoring oil and natural gas exploration,
development, and production operations on the OCS to promote orderly development of mineral
resources and to prevent harm or damage to, or waste of, any natural resource, any life or property, or the
marine, coastal, or human environment. Exploration activities and operations on the OCS must comply
with Federal, State, and local laws and regulations. Several Federal regulations establish specific
consultation and coordination processes with Federal, State, and local agencies. The MMS regulatory
framework is intended to ensure that exploratory drilling is conducted in a technically safe and
environmentally sound manner. The applicable laws and regulations are briefly summarized below.
Additional information can be found in the Final EIS for Lease Sale 181 (USDOI, MMS, 2001a) or the
Final EIS for the 2003-2007 Central and Western Gulf of Mexico lease sales (USDOI, MMS, 2002a).

1.4.1. Outer Continental Shelf Lands Act

The Outer Continental Lands Act (OCSLA) established Federal jurisdiction over submerged lands on
the OCS seaward of State boundaries. The Act provides guidelines for implementing an OCS oil and gas
exploration and development program. In addition, the OCSLA provides a statutory foundation for
coordination with the affected States and, to a more limited extent, local governments. At each step of the
procedures that lead to lease issuance, participation from the affected States and other interested parties is
encouraged and sought.

1.4.2. National Environmental Policy Act

The NEPA requires that all Federal agencies use a systematic, interdisciplinary approach to protect
the natural and human environment. An interdisciplinary approach will ensure the integrated use of the
natural and social sciences in any planning and decisionmaking that may have an impact upon the
environment. In 1979, the Council on Environmental Quality (CEQ) established uniform guidelines for
implementing the procedural provisions of NEPA.

1.4.3. The Marine Mammal Protection Act

The Marine Mammal Protection Act (MMPA) established a moratorium on the taking of marine
mammals in waters under U.S. jurisdiction. The MMPA defines “take” to mean “to harass, harm, shoot,
wound, trap, hunt, capture, or kill, or attempt to engage in any such conduct (including actions that induce
stress, adversely impact critical habitat, or result in adverse secondary or cumulative impacts).”



1.4.4. The Endangered Species Act

The Endangered Species Act (ESA) establishes a national policy designed to protect and conserve
threatened and endangered species and the ecosystems upon which they depend. The ESA is
administered by the Fish and Wildlife Service (FWS) and National Marine Fisheries Service (also known
as NOAA Fisheries). Section 7 of the ESA governs interagency cooperation and consultation. Under
Section 7, MMS formally consults with NOAA Fisheries and FWS to ensure that activities on the OCS
under MMS jurisdiction do not jeopardize the continued existence of threatened or endangered species
and/or result in adverse modification or destruction of their critical habitat.

1.4.5. The Clean Air Act

The Clean Air Act (CAA) delineates jurisdiction of air quality between the U.S. Environmental
Protection Agency (USEPA) and the DOI. For OCS operations in the Gulf of Mexico (GOM), operations
east of 87.5° W. longitude are subject to USEPA air quality regulations and operations west of 87.5° W.
longitude are subject to MMS air quality regulations. In the OCS areas under MMS jurisdiction the
regulations at 30 CFR 250 apply. The CAA amendments of 1990 established the Prevention of
Significant Deterioration (PSD) program. Under the PSD program, Class I Areas receive the most
protection. Any new large permanent source of emissions is required to receive a review by the
permitting agency, and the permitting agency must consult with the appropriate Federal land manager
prior to granting approval of the proposed activities.

1.4.6. The Clean Water Act

The Clean Water Act (CWA) establishes the basic structure for regulating discharges of pollutants to
waters of the U.S. Under the CWA, it is unlawful for any person to discharge any pollutant from a point
source into navigable waters without a National Pollution Discharge Elimination System (NPDES)
permit. All waste streams generated from offshore oil and gas activities are regulated by the USEPA,
primarily by general NPDES permits. Under Sections 301 and 304 of the CWA, USEPA issues
technology-based effluent guidelines that establish discharge standards based on treatment technologies
that are available and economically achievable. The most recent effluent guidelines for the oil and gas
extraction point-source category were published in 1993 (58 FR 12454). Within the GOM, USEPA
Region 4 has jurisdiction over the eastern portion of the Gulf, including all of the EPA and the northeast
part of the Central Planning Area (CPA). The USEPA’s Region 6 has jurisdiction over the majority of
the CPA and all of the Western Planning Area (WPA). Each region has promulgated general permits for
discharges that incorporate the 1993 effluent guidelines as a minimum. In some instances, a site-specific
permit is required. The USEPA published new guidelines for the discharge of synthetic-based drilling
fluids (SBF) on January 22, 2001 (66 FR 6850). The Region 4 general permit was issued in October 1998
(63 FR 55718), was modified in March 2001 (66 FR 14988), and expires on October 31, 2003. Region 4
has not revised the general permit to incorporate new guidelines for SBF and other nonaqueous-based
drilling fluids.

1.4.7. The Oil Pollution Act

The Oil Pollution Act of 1990 (OPA 90) expanded Federal spill-response authority, increased
penalties for spills, established U.S. Coast Guard (USCG) prepositioned oil-spill response equipment
sites, required vessel and facility response plans, and provided for interagency contingency plans. The
Act also established USCG oil-spill district response groups (including equipment and personnel). The
OPA 90 provides that parties responsible for offshore facilities demonstrate, establish, and maintain oil-
spill financial responsibility (OSFR) for those facilities. The MMS is responsible for OSFR certification.
The minimum amount of OSFR is $35 million for covered offshore facilities (COF’s) located on the OCS
and $10 million for COF’s located in State waters. A COF is any structure and all of its components,
equipment, pipeline, or device (other than a vessel, a pipeline, or deepwater port licensed under the
Deepwater Port Act of 1974) used for exploratory drilling or production of oil, or for the transportation of
oil from such facilities. The USCG regulates the oil-spill financial responsibility program for vessels. A
mobile offshore drilling unit (MODU) is classified as a vessel. A well drilled from a MODU, however, is
classified as an offshore facility under this rule.



1.4.8. Coastal Zone Management Act

The Coastal Zone Management Act (CZMA) established a national coastal management program to
comprehensively manage and balance competing uses of and impacts to any coastal use or resource. The
national coastal management program is implemented by individual State coastal management programs
in partnership with the Federal Government. For a summary of the coastal zone management plans of the
Gulf Coast States, see Appendix A of the Final EIS for Lease Sale 181 (USDOI, MMS, 2001a). The
CZMA’s Federal consistency requirement requires that direct Federal activities (e.g., OCS lease sales) be
consistent to the maximum extent practicable with the enforceable policies of a State’s coastal
management program. The Federal consistency requirement also requires that other federally approved
activities (e.g., activities requiring Federal permits, such as OCS EP’s) be fully consistent with a State’s
federally approved coastal management program.

1.5. EXISTING MITIGATION MEASURES

The MMS has established regulations and operating procedures to ensure that proposed operations are
orderly, safe, and pollution-free, specifically including reducing the risk of oil-spill occurrence and
mitigating impacts should an oil spill occur. The MMS considers the best mitigation of environmental
impacts to be risk management and avoidance of accidental events. The goal of the established MMS
review and approval processes and the MMS inspection program is to minimize adverse impacts from
routine operations and to reduce the potential for accidental impacts. Proposed operations must meet or
exceed the safety standards set by MMS. Site-specific and project-specific mitigation measures can be
identified and become requirements at any stage of review or operations. Regulations for oil, gas, and
sulphur lease operations on the OCS are specified in 30 CFR 250. Regulations for geological and
geophysical exploration operations on the OCS are specified in 30 CFR 251.

Mitigating measures have been proposed, identified, evaluated, or developed through previous MMS
lease sale NEPA review and consultation processes. Many of these mitigating measures have been
adopted and incorporated into regulations and/or guidelines governing OCS exploration, development,
and production activities. All OCS plans go through MMS review and approval to ensure compliance
with established laws and regulations. Each EP and DOCD, as well as every pipeline application, goes
through proposal specific technical, safety, and NEPA environmental reviews. Mitigating measures must
be incorporated and documented in plans submitted to MMS. Additional project-specific mitigation may
be applied as conditions of plan approval. Operational compliance is enforced through the MMS onsite
inspection program. The MMS has the authority to monitor and enforce these conditions, and under 30
CFR 250 Subpart N, may seek remedies and penalties from any operator that fails to comply with the
conditions of permit approvals, including stipulations and other mitigation measures.

Mitigating measures are a standard part of the OCS Program that will apply to any activities resulting
from approval of an operator’s EP; for example, the requirements of the Notices to Lessees (NTL)
discussed in Chapter 2. Avoidance of impacts to sensitive environmental resources could entail site-area
reduction, relocation, or reconfiguration of anchoring patterns.

The MMS’s responsibilities under OPA 90 include spill prevention in Federal and State offshore
waters, review and approval of oil-spill response plans (OSRP’s), inspection of oil-spill containment and
cleanup equipment, and ensuring oil-spill financial responsibility. The regulation at 30 CFR 254.2
requires that an OSRP must be submitted and approved before an operator can use a facility, or the
operator must certify in writing to MMS that it is capable of responding to a “worst-case” spill or the
substantial threat of such a spill.

Some MMS-identified mitigating measures are incorporated into OCS operations through cooperative
agreements or efforts with industry and various State and Federal agencies. These include regulations on
minimum helicopter altitudes to prevent disturbance of wildlife, labeling operational supplies to track
possible sources of debris loss, and semiannual beach cleanup events to survey trash categories.

The MMS also controls or mitigates potential environmental or safety problems associated with a
specific proposal by enforcement of the use of the best available and safest technology on offshore
facilities, by enforcement of the MMS offshore inspection program, and by applying conditions to plan
and permit approval. To assure that OCS oil and gas exploration are conducted in a safe and pollution
free manner, OCS operations approved by MMS are required to use the best available and safest
technology.



The MMS’s rules, lease stipulations, and applicable regulatory mechanisms will be effective in
mitigating possible cumulative adverse effects of OCS oil and gas activities. These requirements include
oil-spill response planning, use of blowout preventors, use of best available and safest technology, and
compliance with NPDES permits and standards. The MMS also conducts onsite inspections to assure
regulatory compliance and confirm safety and pollution prevention requirements.

1.6. EXPLORATION PLANS

An EP must be submitted to MMS for review and decision before any exploration activities, except
for preliminary activities, can begin on a lease. The EP describes (1) exploration activities, (2) a proposed
schedule, (3) drilling rig and support vessels, (4) the proposed drilling program and well-testing
operations, (5) environmental monitoring plans, and (6) other relevant information. Guidelines and
requirements for submitting an EP are addressed in 30 CFR 250.203 and further explained in NTL 2002-
GO08 (effective August 2002). Supporting environmental information, archaeological reports, biological
reports (monitoring and/or live-bottom survey), and other environmental data determined necessary must
be submitted with an OCS EP. This information provides the basis for an analysis of both offshore and
onshore impacts that may occur as a result of the activities. The MMS may require additional specific
supporting information to aid in the evaluation of the potential environmental impacts of the proposed
activities.

After receiving an EP, MMS performs geological, geophysical, and environmental reviews. The EP
is reviewed by a multidisciplinary team including geologists, geophysicists, biologists, archacologists, air
quality specialists, and oil-spill specialists. The MMS evaluates the proposed exploration activities in
relation to potentlal seafloor or drilling hazards (including ex1st1ng pipelines); archaeological resources;
endangered species; sensitive biological features; water quality; air quality; oil-spill response; other uses
(e.g., military operations) of the OCS; and comphance with applicable laws and regulations.

In the EPA sale area, DOI departmental guidelines call for a site-specific environmental assessment
(SEA) to be prepared for each EP. As part of the review process, all intial and supplemental EP’s and
supporting information are sent to the affected State(s) for their determination of consistency with
approved CZM programs. For revisions to a previously approved EP, a case-by-case decision is made on
whether the EP should be sent to the State(s) for additional review.

Based on the MMS reviews of the EP, the findings of the EA, and other applicable MMS studies and
NEPA documents, the OCS plan is approved or disapproved by MMS, or modification of the plan is
required. Although very few OCS plans are ultimately disapproved, many must be amended prior to
approval to fully comply with MMS operating regulations and requirements, to address reviewing
agencies’ concerns, or to avoid potential hazards or impacts to environmental resources.

After the EP is approved, the operator is required to submit and obtain approval for an Application for
Permit to Drill (APD) for each individual well prior to actually conducting drilling operations. The APD,
which includes additional technical details not usually provided in the EP, must be in accordance with the
activities approved under the EP.

1.6.1. Permits and Applications

After EP approval, the operator submits applications for specific activities to MMS for approval.
These include applications for drilling, well-test flaring, and abandonment of wells.

1.6.1.1. Application for Permit to Drill

Requirements for drilling wells can be found at 30 CFR 250 Subpart D. Prior to conducting drilling
operations, the operator is required to submit and obtain approval for an APD. The APD requires detailed
information to support the technical and safety reviews done by MMS to determine if the lessee’s
proposed operation is in compliance with regulations and engineering standards. The planned well casing
points, drilling muds, safety systems, drilling operations, and well-testing procedures are reviewed by
MMS engineers. Lessees are required to take precautions with their drilling mud programs to keep all
wells under control at all times. The lessee must use the best available and safest technology to enhance
the evaluation of abnormal pressure conditions and to minimize the potential for uncontrolled well flow.



1.6.1.2. National Pollutant Discharge Elimination System

Operations in the EPA sale area are under USEPA Region 4 jurisdiction for discharges. Any
discharges in the area would occur under general permit GMG 280000 as promulgated on October 26,
1998 (63 FR 55718). These regulations were discussed in more detail in the Final EIS for Lease Sale 181
(USDOI, MMS, 2001a; pages I-8, I-9, IV-26 through IV-29, IV-164, IV-165, and the response to API-37
on page V-121) and are in effect until October 31, 2003.

Under the current general permit, overboard discharge of SBF or cuttings while drilling with SBF are
not permitted. On January 22, 2001, USEPA promulgated guidelines (66 FR 6850) on limitations for the
potential discharge of SBF cuttings. On March 14, 2001 (66 FR 14988), USEPA Region 4 modified the
requirements for discharges of produced water in their NPDES permit by including a series of tables for
calculating the critical dilution criteria and removing the requirement to use the CORMIX model for
proposed discharges. The modified permit also added effluent limitations for miscellaneous discharges of
chemically treated seawater and freshwater. Operators may apply for individual permits, which could
result in the granting of permission to discharge cuttings according to the recent guidelines.

1.6.1.3. Well-Test Flaring

During well-testing operations, natural gas may be burned or vented from a specially designed boom.
The MMS heavily regulates flaring and does not allow flaring or venting of natural gas on an extended
basis. With approval from MMS, the regulations do provide for some limited volume, short-duration
(typically 2-14 days) flaring or venting conducted as part of testing operations to provide sufficient
reservoir data for the operator to evaluate a reservoir or development options, and in emergency
situations.

1.6.1.4. Well Abandonment

The MMS regulations at 30 CFR 250.702 address the requirements for temporary and permanent
abandonment of a well on the OCS. A temporary abandonment includes the isolation of any
hydrocarbon-bearing zones in the open wellbore, plugging of perforated intervals, and setting a surface
plug. All plugs must be tested in accordance with the regulations. Permanent abandonment includes
these and extra plugging requirements plus cutting and retrieving the casing at least 15 ft below the
mudline, and removal of all wellhead superstructure, casing stubs, and debris from the sea floor.

If a well is temporarily abandoned, the operator must provide MMS with an annual report
summarizing plans to permanently abandon the well or to bring the well into production.

1.6.2. Personnel Training and Education

To ensure that offshore oil and gas operations are carried out in a manner that emphasizes operational
safety and minimizes the risk of environmental damage, MMS established training requirements (30 CFR
250 Subpart O). The mandatory Drilling Well-Control Training Program was instituted by MMS in 1979.
In 1983, the mandatory Safety Device Training Program was established to ensure that personnel
involved in installing, inspecting, testing, and maintaining safety devices are qualified. As a preventive
measure, all offshore personnel must be trained to operate oil-spill cleanup equipment, or the lessee must
retain a trained contractor(s) to operate the equipment for them. The MMS offers numerous technical
seminars to ensure that personnel are capable of performing their duties and are incorporating the most
up-to-date safety procedures and technology in the petroleum industry.

2. EXPLORATION ACTIVITIES AND ALTERNATIVES

2.1. EXPLORATION ACTIVITIES

Industry operators submit exploration plans (EP) to MMS for valid leases in the 256-block EPA sale
area (Figure 2-1). Lessees have the option to submit EP’s for all blocks leased during Lease Sale 181,
and all blocks leased previously and subsequently in this area. The affected environment, impact-
producing factors, and environmental impacts evaluated in this PEA are those that result as a consequence
of carrying out the exploratory drilling, well abandonment, or well completion activity defined in EP’s.
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The potential impacts that accompany exploratory drilling in this area of the Gulf encompass only one
part of the total spectrum of OCS Program activity that was considered in the Final EIS for Lease Sale
181 (USDOI, MMS, 2001a) and that is being considered in the EPA Multisale Draft EIS for lease sales in
this area in 2003 and 2005 (USDOI, MMS, 2002¢).

The EPA sale area encompasses about 1.5 million ac located 160-320 km (100-200 mi) offshore
Alabama and is nowhere less than 120 km (75 mi) southeast of the Mississippi River Delta. Water depths
range from 1,550 to 3,000 m (5,085-9,840 ft). The MMS estimates that 15-115 million barrels of oil and
225-750 billion cubic feet of gas could be discovered and produced in the EPA sale area.

The terms “exploration activity” and “exploratory drilling” used in this PEA are generally
synonymous. Both refer to the suite of operations required for postlease exploratory drilling and well
completion or abandonment.

2.2. ALTERNATIVES

Alternatives, including a no action alternative, that would limit or restrict the option for operators to
submit EP’s for valid leases in the EPA sale area are not considered in this PEA. Issuance of an OCS
lease gives the lessee the right to submit EP’s for MMS evaluation and decision.

2.3. OCS PROGRAM SCENARIO

The life of exploration activity in the EPA sale area is not expected to exceed 40 years (2003-2043)
(see the EPA Multisale Draft EIS (USDOI, MMS, 2002c)). This PEA uses the same scenario duration,
which is based on averages for the time required for exploration, development, production, and
abandonment of leases in the GOM. In that span 38-73 exploration and delineation wells are projected to
be drilled in the EPA sale area. Activity projections become increasingly uncertain as the length of time
increases and the number of influencing variables, or unknown variables, enter the equation. The
projections used to develop Gulfwide OCS Program scenarios are based on resource and reserve estimates
presented in the 2000 Assessment of Conventionally Recoverable Hydrocarbon Resources of the Gulf of
Mexico and Atlantic Outer Continental Shelf as of January 1, 1999 (Lore et al., 2001), current industry
information, and historical trends.

2.4. SIGNIFICANT ISSUES

The major issues analyzed in this PEA are those that apply to exploration activities. They are a subset
of those issues or concerns identified and analyzed during the EIS scoping process and public comment
on the Draft EIS for Lease Sale 181 (USDOI, MMS, 2000b). To solicit comments on proposed lease
sales, MMS conducts scoping in accordance with the CEQ's implementing regulations. Scoping provides
those with an interest in the OCS Program an early opportunity for input on the identification of the
alternatives, issues, and mitigation measures addressed in the lease sale EIS’s. The MMS also conducts
early coordination with appropriate Federal and State agencies and other concerned parties to discuss
alternatives, issues, and mitigation measures.

The environmental analyses in this PEA are addressed in terms of the potential impact from
exploratory drilling and well-completion or abandonment activities on the following physical, biological,
and socioeconomic resources: (1) air quality, (2) water and sediment quality, (3) coastal resources, (4)
deepwater benthic resources, (5) marine mammals, (6) sea turtles, (7) coastal and marine birds, (8) fish
and fisheries, (9) commercial fishing, (10) recreational resources, (11) archaeological resources, and (12)
human and socioeconomic resources.

2.5. MITIGATION MEASURES

Measures to mitigate potential impacts are an integral part of the OCS Program. These measures are
implemented through lease stipulations, operating regulations, NTL’s, and project-specific requirements
or approval conditions. Mitigating measures address concerns such as endangered and threatened species,
geologic and manmade hazards, military warning and ordnance disposal areas, air quality, oil-spill
response planning, chemosynthetic communities, operations in H,S-prone areas, and shunting of drill
effluents in the vicinity of biologically sensitive resources.
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The MMS issues NTL’s to provide clarification, description, or interpretation of a regulation; to
provide guidelines on the implementation of a special lease stipulation or regional requirement; or to
transmit administrative information. Copies of the NTL’s are available through the MMS Public
Information Office by calling 1-800-200-GULF or from the MMS website at http://www.mms.gov.

Conditions of approval are mechanisms to control or mitigate potential safety or environmental
problems associated with proposed operations. Conditions of approval are based on MMS technical and
environmental evaluations of the proposed operations. Comments from Federal and State agencies (as
applicable) are also considered in establishing conditions. Conditions may be applied to any OCS plan,
permit, right-of-use of easement, or pipeline right-of-way grant.

2.5.1. Lease Stipulations

Three mitigation measures to help reduce potential conflicts between military and OCS oil and gas
activities are included in the proposed action in the form of lease stipulations. Mitigation measures in the
form of stipulations are added to the lease terms and are therefore enforceable as part of the lease. The
three stipulations were evaluated in the Final EIS for Lease Sale 181 (USDOI, MMS, 2001a), are
incorporated by reference, and are summarized below.

The mitigation measures included in the proposed action were developed as a result of scoping efforts
over a number of years for the continuing OCS Program in the GOM and from specific consultation and
coordination with the Department of Defense (DOD) for Lease Sale 181. It is expected that these
measures will serve to eliminate dangerous conflicts between oil and gas operations and military
operations in the EPA of the GOM, thus allowing both of these activities of great importance to the
national interest to take place without risk to either. Continued close coordination between MMS and
DOD may result in improvements in the wording and implementation of these stipulations.

2.5.1.1. Military Warning Areas Stipulation — Hold and Save Harmless,
Electromagnetic Emissions, and Operational Restrictions (“standard” Eastern
Gulf of Mexico military stipulation)

A standard military warning area stipulation has been applied to all blocks leased in military areas in
the GOM since 1977. This stipulation for the EPA is applied to all blocks leased within a warning or
water test area (Figure 2-1). The stipulation was applied to blocks in warning areas in past lease sales in
the EPA and is considered by the DOI and DOD to be an effective method of mitigating potential
multiple-use conflicts. The text of the stipulation is provided on page II-25 of the Final EIS for Lease
Sale 181 (USDOI, MMS, 2001a).

2.5.1.2. Evacuation Stipulation for the Eglin Water Test Areas

This stipulation, restricting oil and gas activities in the Eglin Water Test Areas (EWTA) (Figure 2-1),
was developed in close coordination with Air Armament Center (AAC) personnel at Eglin Air Force Base
(AFB) in Florida. The stipulation is designed to prevent space-use conflicts between oil and gas industry
and DOD operations in the Eastern Gulf. Air Force operations staged from Eglin AFB and Tyndall AFB
in Florida make extensive use of the airspace over the Eastern Gulf. These uses include equipment and
weapons testing, which results in debris of varying size that fall into the Gulf. Shipping is warned of such
tests and is cleared from the Gulf, and commercial and private air traffic is routed away from the testing
areas. In addition, mishaps can occur during routine training missions, resulting in debris hitting the
water. Falling debris can range in size and weigh from several kilograms to several tons. The text of the
stipulation is provided on pages 1I-27 and II-28 of the Final EIS for Lease Sale 181 (USDOI, MMS,
2001a). This stipulation would be applied to any lease on the following blocks:
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DeSoto Canyon Lloyd Ridge

241-243, 285-288, 21-25, 65-69,

329-333, 373-377, 109-113, 153-157,
417-421, 461-465, 197-201, 241-245,
505-509, 549-553, 285-289, 329-333,
593-597, 637-641, 373-377, 417-421,
681-685, 725-729, 461-465, 505-509

769-773, 813-817,
857-861, 901-905,
945-949, 989-993

2.5.1.3. Coordination and Consultation Stipulation for Exploration Activities in
the Eglin Water Test Areas

This stipulation, requiring close coordination between DOD and MMS for oil and gas activities in the
Eglin Water Test Areas (Figure 2-1), was developed by MMS and AAC personnel at Eglin AFB in
Florida. This stipulation would be applied to any lease resulting from Sale 181 on the same blocks as
listed above for the Evacuation Stipulation for the Eglin Water Test Areas. The text of the stipulation is
provided on pages I11-28 and 11-29 of the Final EIS for Lease Sale 181 (USDOI, MMS, 2001a).

2.5.2. Notices to Lessees’s and Operators

2.5.2.1. NTL 2000-G20 — Deepwater Chemosynthetic Communities

The Deepwater Chemosynthetic Communities NTL 2000-G20 is designed to protect these unusual
biological assemblages discovered in the GOM 18 years ago. There are no known chemosynthetic
communities within the EPA sale area; however, they may exist. Features or areas that could support
high-density chemosynthetic communities include hydrocarbon-charged sediments associated with
surface faulting, acoustic void zones associated with surface faulting, anomalous mounds or knolls, and
gas or oil seeps. Damage to these communities could result from oil and gas activities that disturb the
seafloor in the immediate vicinity of these communities. Such activities include, but are not limited to,
drilling, anchoring, emplacing seafloor templates, discharging muds and cuttings, and installing pipelines.

The OCS applications or plans submitted for pipelines or for exploration or development activities in
all areas deeper than 400 m go through a review by biologists to determine whether there are potential
chemosynthetic communities located near the proposed impacting activities. Operators are required to
maintain the following separation distances from features or areas that could support high-density
chemosynthetic communities:

e at least 457 m (1,500 ft) from each proposed mud and cuttings discharge location;
and

e at least 76 m (250 ft) from the location of all other proposed seafloor disturbances
(including those caused by anchors, anchor chains, wire ropes, seafloor template
installation, and pipeline construction).

2.5.2.2. NTL 2002-G08—Information Requirements for Exploration Plans and
Development Operations Coordination Documents

NTL 2002-G08 was approved August 29, 2002. This NTL provides interim guidance on preparing
the EP’s required by 30 CFR 250, Subpart B, while MMS drafts revised Subpart B regulations (see
Chapter 1.5, Exploration Plans).
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2.6. SUMMARY OF IMPACTS FROM EXPLORATION ACTIVITIES

The affected environment, impact-producing factors, and potential impacts that would apply to
exploration activities are summarized below.

Coastal Resources: No significant direct impacts to sensitive coastal resources are expected from
exploratory drilling, and well completion or abandonment in the EPA sale area. Because this area is
remote from sensitive coastal resources, no impacts are expected to sensitive barrier beaches, wetlands,
seagrasses, soft-bottom benthic communities. No impacts are expected to any sensitive habitats or
ecosystems for; fish, fisheries, or essential fish habitat; sea turtles; coastal and marine birds; or marine
mammals. No impacts are expected to protected species, such as beach mice, and Gulf sturgeon. No
impacts are expected to air or water quality; to existing human, socioeconomic, or demographic patterns;
land use trends or patterns; or equities of environmental justice. Any oil spilled as a result of exploratory
drilling and well completion is expected to degrade and disperse before contact with sensitive coastal
environments.

Offshore Resources: No significant direct impacts to sensitive offshore resources are expected from
exploration activities in the EPA sale area. No significant impacts to the ecological function or biological
productivity of offshore resources are expected. The significant offshore environmental resources
evaluated for impacts in this PEA are (1) marine mammals, (2) sea turtles, (3) fish and essential fish
habitat, (4) commercial fisheries, (5) recreational fisheries, (6) marine birds, (7) soft-bottom benthic
communities, (8) chemosynthetic communities, (9) water quality, (10) air quality, and (11) human,
socioeconomic, and archaeological resources. No lethal effects or long-term adverse impacts to the size
or productivity of population stocks are expected for any marine mammal or sea turtle species in the
northern or eastern GOM. No significant impacts are expected on fishes or essential fish habitat. Any
effect on commercial or recreational fishing will be indistinguishable from variations attributable to
natural causes. No impacts to the size and productivity of marine bird populations are expected. No
impacts on the ecological function or biological productivity are expected for widespread, low-density
benthic communities or chemosynthetic communities that may be discovered. Discharges from routine
exploratory drilling operations and accidental oil spills will contribute less than 1 percent to any long-
term, regional offshore water quality degradation. No degradation to air quality in offshore or coastal
habitats is expected. No impacts to archaeological resources are expected due to existing mitigation
measures. No impacts are expected to protected species in sensitive offshore habitats because of
mitigation measures currently in place.

Any oil spilled as a result of exploratory drilling and well completion or abandonment, or the vessel
support for these activities, is expected to be small in volume (1-10 bbl), but occurrences may be
numerous over the life of exploration activity in the EPA sale area. The slicks from such a spill would be
expected to persist on the water surface for a period of hours to days, depending on weather conditions,
but degrade and disburse before impacting sensitive offshore environments.

3. DESCRIPTION OF THE AFFECTED ENVIRONMENT
3.1. INTRODUCTION

Chapter 3 describes the environmental resources in and around the EPA sale area that could be
potentially affected by exploration activities. The individual elements presented in this chapter include
physical resources such as air and water quality and biological resources such as sea turtles. The
descriptions present environmental resources as they are now, thus providing baseline information for the
analyses in Chapter 4 that examine these resources as potentially impacted by exploratory drilling in the
EPA sale area.

The resources described below are sensitive components of the environment in this region. These
resources were identified for analysis during public scoping, discussions with the affected State agencies,
and coordination with other Federal agencies during preparation of the Final EIS for Lease Sale 181
(USDOI, MMS, 2001a). Where appropriate, discussions in the Final EIS for Lease Sale 181 are
summarized or incorporated by reference. The physical and biological resources of the affected
environment for this PEA include the following:
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Air Quality Fisheries

Archaeological Resources Marine Mammals

Barrier Islands and Dunes Sea Turtles

Beach Mice Socioeconomic and Human Resources
Chemosynthetic Communities Recreational Fishing and Tourism
Coastal and Marine Birds Water and Sediment Quality
Commercial Fishing Wetlands and Seagrass Communities

Deepwater Benthic Resources

3.2. PHYSICAL RESOURCES

Descriptions of the following components of the physical environment are contained in Appendix A:
(1) geologic and geographic setting; (2) physical oceanography; and (3) meteorological conditions.

3.2.1. Air Quality

Ambient air quality of a region is a function of population size, distribution, and activities in
relationship to economic development, transportation, and energy policies. Meteorological conditions
and topography may confine, disperse, or distribute air pollutants. Assessments of air quality depend on
multiple variables such as the quantity of emissions, dispersion rates, distances from receptors, and local
meteorology. Because of the variable nature of these independent factors, ambient air quality is a
dynamic process.

The (CAA) established the National Ambient Air Quality Standards (NAAQS) to protect public
health. The 1990 Amendments to the CAA established classification designations based on the
seriousness of the regional air quality problem. When measured concentrations of regulated pollutants
exceed standards published by NAAQS, an area may be designated as a nonattainment area for the
regulated pollutant. The number of exceedances and the concentrations determine the nonattainment
classification of an area. There are five classifications of nonattainment status: marginal, moderate,
serious, severe, and extreme. The Federal OCS waters are unclassified. Unclassified areas may either be
nonattainment or attainment but cannot be classified due to lack of data. The areas west of 87.5° W.
longitude fall under the MMS’s jurisdiction for enforcement of the CAA. The areas east of this line fall
under USEPA Region 4 jurisdiction. The current NAAQS (40 CFR 50.12 and 62 FR 138 (Federal
Register, 1997a and b)) are shown in Table 3-1. Figure 3-1 presents the air quality status in the Gulf
Coast as of August 2001.

Measurements of pollutant concentrations in Louisiana are presented in the Air Quality Data Annual
Report, 1996 (Louisiana Dept. of Environmental Quality, 1996). Louisiana is considered to be in
attainment of the NAAQS for CO, SO,, NO,, and PM,, (also see USEPA, 2001). As of August 2001, six
Louisiana coastal zone parishes have been tentatively designated nonattainment for ozone: Iberville,
Ascension, Lafourche, East Baton Rouge, West Baton Rouge, and Livingston (USEPA, 2001). Ozone
measurements between 1989 and 1997 show that the number of days exceeding national standards are
declining (Louisiana Dept. of Environmental Quality, written communication, 1997).

There are three coastal counties in Mississippi. None of the coastal counties are designated as
nonattainment for ozone.

Air quality data for PM;g, NO,, and O3 in Alabama were obtained from the Alabama Department of
Environmental Management for the year 1993 and from the USEPA website for the years 1995-2001.
The data shows that the coastal counties of Mobile and Baldwin are in attainment of the NAAQS for all
criteria pollutants.

The State of Florida has no nonattainment areas in its coastal counties (USEPA, 2001). The USEPA
AIRS data (USEPA’s Aerometric Information Retrieval System (AIRS)) are available through the year
2001. Relative to onshore air quality in Escambia County, the EPA AIRS was accessed for ambient air
monitoring data of SO,, O3, and PM,, for the years 1995 through 2001. During the 1995-1997 period, the
following exceedances of applicable standards were recorded: no measurements of SO, (the number of
measurements is referred to the number of stations with exceedances); three measurements of O3 (one in
1995 and two in 1996); and no measurements of PM,,. If the proposed, new, 8-hr O; standard is imposed
using the 1996-1998 data, Escambia County would be in violation. Indeed, during the 1998 summer
season, there were a number of ozone alerts and additional O; exceedances in 1998 and 2000.
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Table 3-1

National Ambient Air Quality Standards

Pollutant Averaging Period Primary Standards® Secondary Standards”
Ozone 1-hour ¢ 0.12 ppm (235 pg/m’) Same as Primary
8-hour ¢ 0.08 ppm (157 pg/m’) Same as Primary
Sulphur Dioxide Annual 0.03 ppm (80 pg/m’) NA
24-hour 0.14 ppm (365 pg/m?) NA
3-hour ¢ NA 1,300 pg/m’
Carbon Monoxide 8-hour ° 9.0 ppm (10 mg/m?) NA
1-hour ¢ 35 ppm (40 mg/m’) NA
Nitrogen Dioxide Annual 0.053 ppm (100 pg/m?) Same as Primary
Suspended Particulate Annual 50 pg/m’ Same as Primary
Matter (PM,)
24-hour 150 pg/m* " Same as Primary
PM, Annual 15 pg/m’*® Same as Primary
24-hour 65 pg/m’" Same as Primary
Lead Calendar Quarter 1.5 pg/m’ Same as Primary

f

g
h

Note:

Source:

The levels of air quality necessary, with an adequate margin of safety to protect the public

health.

The levels of air quality necessary to protect the public welfare from any known or
anticipated adverse effects of a pollutant.

Not to be exceeded more than once a year.

New standard effective 9/16/97, but as of 8/01 has not yet been fully implemented because of

pending court action.

Three-year average of the annual fourth-highest daily maximum 8- hour average for each

monitor.

Based on the 99th percentile of 24-hour PM,, concentration at each monitor.
Based on 3-year average of annual arithmetic mean concentrations.

Based on 3-year average of 98th percentile of 24-hour concentrations.
mg/m’ = milligrams per cubic meter = 1,000 pg/m™.
pg/m’ = micrograms per cubic meter.

40 CFR 50, 1997.
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Figure 3-1. Location of EPA sale area in relation to onshore ozone nonattainment parishes and counties in
Louisiana, Mississippi, Alabama and Florida, and proximity to prevention of significant
deterioration Class I air quality areas; Breton National Wilderness Area, offshore Mississippi,
and Saint Marks, Bradwell Bay and Chassahowitzka areas in Florida.

While Florida’s ambient air quality standards are at least as stringent as the national standards, the
State standards for sulfur dioxide are stricter than the national standards. Florida has an annual standard
of 60 ug/m’, a 24-hr standard of 260 ug/m’, and a 3-hr standard of 1,300 ug/m’. According to the Florida
Air Quality Report for 1996 (Florida Dept. of Environmental Protection et al., 1997), sulfur dioxide
concentrations are generally well within both State and National ambient air quality standards throughout
the State.

The Federal OCS waters attainment status is unclassified. Unclassified areas may be either
attainment or nonattainment but cannot be classified due to the lack of representative air quality data in
these areas.

The Breton National Wildlife Refuge and National Wilderness Area off the Mississippi coast is
designated as Prevention of Significant Deterioration (PSD) Class I air quality area. The EPA sale area is
between 120 and 250 km (75-155 mi) from the Breton National Wilderness Area. Class I Areas are
afforded the greatest degree of air quality protection and are protected by stringent air quality standards
that allow for very little deterioration of their air quality. The PSD maximum allowable pollutant increase
for Class I Areas are as follows: 2.5 ug/m’ annual increment for NOy; 25 pg/m’ 3-hr increment, 5 pg/m’
24-hr increment, and 2 pg/m’ annual increment for SO5; and 8 ug/m’ 24-hr increment and 5 pg/m’ annual
increment for PMjo. The FWS is responsible for protecting wildlife, vegetation, visibility, and other
sensitive resources in this Class I Area. The FWS has expressed concern that the NO, and SO,
increments for the Breton National Wilderness Area have been consumed.

3.2.2. Water Quality

For the purposes of this PEA, water quality is the ability of a waterbody to maintain the ecosystems it
supports or influences. Evaluation of water quality is done by direct measurement of factors that are
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considered important to the health of an ecosystem. The primary factors influencing coastal and marine
water quality are temperature, salinity, oxygen, nutrients, and turbidity or suspended load. Pathogens and
pH are also important coastal water quality factors. In addition, trace constituents such as metals and
organic compounds can affect water quality. The effects of these influencing factors can be localized or
widespread. Water quality on the Federal OCS is regulated by the USEPA.

3.2.2.1. Coastal Waters

The Mississippi River drains about one-third of the contiguous U.S. In addition to being a major
freshwater source, the Mississippi River is the hydrological boundary between the western Louisiana
coastal zone and the estuaries of Mississippi, Alabama, and Florida. Lower salinity water from the
Louisiana coast, including the Mississippi plume, are transported to the upper Texas coast by a westerly
nearshore current. This fresher water varies substantially in salinity, depending on inflow from rivers.
Salinity can vary between 27 and 36 parts per thousand (ppt) (Orlando et al., 1993). The only major
estuarine system in Louisiana east of the Mississippi River is the Lake Pontchartrain, Lake Borgne, and
Chandeleur Sound complex. Due to lower freshwater inflow, the Florida coast exhibits little seasonal
variation in salinity. Summer-to-winter salinities range from 35.8 to 36.0 ppt. More detailed discussion
can be found in the Final EIS for Lease Sale 181 (USDOI, MMS, 2001a; Section II1.B.2.a).

Estuaries represent a transition zone between freshwater rivers and the higher salinity waters offshore.
These bodies of water are influenced by freshwater and sediment influx from rivers and the tidal actions
of the oceans. Due to their proximity to land and associated population centers, the water quality of
estuaries is particularly affected by anthropogenic (manmade) sources of pollutants. This includes
permitted discharges, spills, nonpoint-source runoff, and atmospheric deposition of pollutants (USEPA,
1999a).

There are general east to west trends in selected attributes of water quality in Gulf Coast estuaries.
This trend is associated with changes in regional geology, general geomorphology, sediment loading, and
freshwater inflow. The primary variables that influence the chemistry and fate of various pollutants and
other important water quality attributes are (1) water temperature, (2) total dissolved solids (a measure of
salinity), (3) pH (acidity or hydrogen ion content), (4) oxygen, (5) nutrients, and (6) suspended solids
(turbidity). Changes to the ecosystem that involve these parameters may result in the local or widespread
destruction of a specific species, species habitat, mass mortality, or the support of undesirable or exotic
species.

There are nutrient, oxygen, and water salinity/density gradients in most estuaries, depending on their
submarine geomorphology, depth, freshwater input, tidal flushing, and season of the year. Higher salinity
water is usually associated with the deeper portions of the estuary that open into the open Gulf. Higher
salinity water forms a denser “salt wedge” that moves up the estuary with tidal action. The mean tidal
range along the upper Gulf Coast is on the order of 0.5 m. Near large energetic outlets the tidal excursion
can be large and may approach 15 km. Density gradients can form effective transport mechanisms for
planktonic organisms and dissolved and particulate matter. The salinity of water and associated water
quality variables can influence the behavior of various pollutants by affecting the solubility of various
compounds. An estuary’s salinity structure and temperature regime are determined primarily by
hydrodynamic mechanisms (tides, interaction with nearshore currents, seasonal trends local meterology,
water depth, and freshwater inflow).

3.2.2.2. Marine Waters

Marine water, as defined in this programmatic PEA, includes only Federal OCS waters. The marine
waters, within the area of interest, can be divided into three regions: the continental shelf west of the
Mississippi River, the continental shelf east of the Mississippi River, and deep water (>1,000 m or 3,280
ft). The EPA sale area is entirely within deep water. While the various parameters measured to evaluate
water quality do vary in marine waters, one parameter, pH, does not. The buffering capacity of the
marine system is controlled by carbonate and bicarbonate, which maintains the pH at 8.2.

3.2.2.2.1. Continental Shelf West of the Mississippi River

Water quality on the Louisiana continental shelf is influenced by the influx of water, sediment, and
contaminants from the Mississippi and Atchafalaya Rivers (Murray, 1998). In the Texas-Louisiana Shelf
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Circulation and Transport Process Study (LATEX A; Nowlin et al., 1998), samples were collected over a
three-year period during May, August, and November. Surface temperatures were influenced by the
atmospheric temperature and ranged from 20° to 30°C, while bottom temperatures were from 16° to
28°C, decreasing with increasing depth. Salinity was as high as 36.6 ppt, but there is a freshening near
the coast to <30 ppt due to the influence of rivers and run-off. During summer months, a turbid, low
salinity surface layer of water from the Mississippi and Atchafalaya Rivers spreads out over the shelf.
This results in a stratified water column. Nitrate, phosphate, and silicate concentrations were primarily
influenced by input from the rivers. A bottom nepheloid layer composed of suspended clay material from
the underlying sediment is also generally present on the shelf

Surface oxygen concentrations were saturated during the fall and winter months and near saturation
for the other seasons. Hypoxia, defined as oxygen concentrations less than 2 ml/l O,, was observed in
bottom waters during the summer months.

The zone of hypoxia on the Louisiana-Texas shelf is one of the largest areas experiencing such
conditions in the world’s coastal waters and occurs 80-160 km (50-100 mi) to the west and north of the
EPA sale area. The oxygen-depleted bottom waters occur seasonally and are affected by the timing of the
Mississippi and Atchafalaya River discharges carrying nutrients to the surface waters (LATEX B;
Murray, 1998).

3.2.2.2.2. Continental Shelf East of the Mississippi River

Water quality on the continental shelf from the Mississippi River Delta to Tampa Bay is influenced
by river discharge and run-off from the coast and eddies from the Loop Current. The Mississippi River
accounts for 72 percent of the total discharge into the Mississippi, Alabama, and Florida (MAFLA) area
(SUSIO, 1975). The Loop Current intrudes in irregular intervals onto the shelf, and the water column can
transition from well mixed to highly stratified very rapidly. Discharges from the Mississippi River can be
easily entrained in the Loop Current.

A three-year, large-scale marine environmental baseline study conducted from 1974 to 1977 in the
Eastern GOM resulted in an overview of the MAFLA OCS environment to 200 m (SUSIO, 1977; Dames
and Moore, 1979). The study focused on selected parameters that might be influenced by oil and gas
development. Samples were collected over several seasons from both the water column and sediments.
Analysis of water, sediments, and biota for hydrocarbons indicated that the MAFLA area is pristine with
some influence of anthropogenic and petrogenic hydrocarbons from river sources. Analysis of nine trace
metals (barium, cadmium, chromium, copper, iron, lead, nickel, vanadium, and zinc) also indicated no
contamination. Information about water quality on the shelf from DeSoto Canyon to Tarpon Springs and
from the coast to 200-m water depth was summarized by SAIC (1997). Several small rivers and the Loop
Current are the primary influences on water quality in this region. The Loop Current flushes the area with
clear, low nutrient water.

The shelf region of the Mississippi River Delta to DeSoto Canyon, bounded by the 20-m and 200-m
isobaths, was studied during winter and summer months in 1987 and 1988 as part of the Mississippi-
Alabama Marine Ecosystem Study (MAMES) (Brooks, 1991). Generally, the water temperature is
influenced by the season, with colder temperatures and the breakdown of the thermocline in winter
months and the formation of stratified waters in the summer. Salinity throughout the region was greater
than 30 ppt with surface waters being slightly fresher than deeper water. The outflow of the Mississippi
River generally extends 75 km (45 mi) to the east (Vittor and Associates, Inc., 1985) except under
extreme high flow. A bottom nepheloid layer and surface lenses of suspended particulates that originate
from river outflow are also observed along the shelf. The water clarity is higher towards Florida, where
the influence of the Mississippi River outflow is rarely observed. Hypoxia is rarely observed on the
Mississippi-Alabama shelf, although low dissolved oxygen values of 2.93-2.99 mg/l were observed
during the MAMES cruises (Brooks, 1991). Nutrients in the region are generally low with both nitrate
and phosphate levels less than 1.0 um except in the summer where some surface nitrate values exceeded
1.0 um in the winter.

At present, information is being collected from the Mississippi River Delta to Tampa Bay in water
depths from 10 to 1,000 m as part of the Northeastern Gulf of Mexico Chemical Oceanography and
Hydrography Study (NEGOM) (Jochens and Nowlin, 1999). Nutrients exhibit classical marine patterns
with depletion in the photic zone and enhancement at depth. Concentrations of particles and nutrients are
higher near river input. Dissolved oxygen in surface water is at equilibrium in surface water and depleted
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at depth. There is no evidence of hypoxic (<2 ml/l O,) conditions at the bottom; however, there is an
oxygen minimum zone between 200 m and 600 m where the oxygen level decreases below 3 ml/l O, and
impinges on the seafloor. At 1,000 m the oxygen concentration begins to increase to the 5 ml/l O,
average of the offshore deepwater.

Harmful algal blooms or red tides are common occurrences in the GOM and can affect water quality
by the toxins exuded from two dinoflagellate species (Darnell, 1992). The blooms of algae can cause
massive fish kills, neurotoxic shellfish poisoning, and irritate human respiratory systems. The first
written account of an algal bloom was described in 1844 (Jones et al., 1973). During the spring and
summer of 1998, an unusual occurrence of mass mortalities of fishes and invertebrates was observed
(Collard and Lugo-Fernandez, 1999). The unusual conditions of upwelling and large river influx created
a stratified water column with high nutrient concentrations at the surface. A dense algal bloom developed
as a result of the increased nutrients that subsequently died off and sank to the bottom. The degradation
of the increased organic matter used the oxygen near the bottom and created a hypoxic situation that
distressed or killed both fish and invertebrates. This event was considered a response to climatic
conditions associated with E/ Nifio.

3.2.2.2.3. Deep Water

The EPA sale area is entirely within deepwater. The water at depths greater than 1,400 m is relatively
homogeneous with respect to temperature, salinity, and oxygen. Temperature ranges from 4.0° to 4.5°C,
salinity from 34.963 to 34.976 ppt, and oxygen from 4.58 to 5.61 ml/l O, (Nowlin, 1972). Most of this
data was collected during a very comprehensive survey of the GOM conducted by Texas A&M
University in the winter months of 1962. Subsequent studies have made similar observations (Pequegnat,
1983; Gallaway et al., 1988; Jochens, et al. 2002). Of importance, as pointed out by Pequegnat (1983), is
the flushing time of the GOM. Oxygen in deepwater must come from the surface and be mixed by some
mechanism. Deep oceanic circulation patterns begin at the poles where cooler and denser water sinks and
is circulated in large oceanic gyres. The linkage between oceanic circulation and conditions at a specific
site in the EPA sale area is not known. If the replenishment of the water occurs over a long period of
time, the addition of discharges from oil and gas activities could lead low oxygen, and potentially hypoxic
conditions in the deepwater OCS. The mechanism for maintaining the constant oxygen levels in deep
waters of the GOM is unknown.

Limited analyses of trace metals and hydrocarbons for the water column and sediments exist (Trefry,
1981; Gallaway et al., 1988). Hydrocarbon seeps are extensive throughout the continental slope and
contribute hydrocarbons to the surface sediments and water column, especially in the Central Gulf
(Sassen et al., 1993). In addition to hydrocarbon seeps, other fluids leak from the underlying sediments
into the bottom water along the slope. These fluids have been identified to have three origins: (1)
seawater trapped during the settling of sediments; (2) dissolution of underlying salt diapirs; and (3) deep-
seated formation waters (Fu and Aharon, 1998). The first two fluids are the source of authigenic
carbonate deposits while the third is rich in barium and is the source of barite deposits.

3.2.3. Bottom Sediment Quality

The Mississippi-Alabama shelf is strongly influenced by fine sediments discharged from the
Mississippi River. The West Florida Shelf has very little sediment input and is characterized by primarily
high-carbonate sands offshore and quartz sands nearshore. Sediment quality is defined by the ability of
the sediment to support the marine life that resides in and on the seafloor.

Bottom sediments on the Mississippi-Alabama shelf were analyzed for high-molecular-weight
hydrocarbons and heavy metals during the MAMES cruises (Brooks, 1991). The high-molecular-weight
hydrocarbons can come from natural petroleum seepage or biogenic gases from organic decomposition, as
well as input from manmade sources. In the case of the Mississippi-Alabama shelf, the primary source of
petroleum hydrocarbons and terrestrial plant material is the Mississippi River. Higher levels of
hydrocarbons were observed in the late spring, which coincides with increased river influx. The
sediments, however, are moved and redeposited later in the year as evidenced by low hydrocarbon values
in winter months. None of the 14 metals measured by MAMES were at concentrations above natural
background levels.
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3.3. BIOLOGICAL RESOURCES
3.3.1. Coastal Resources

3.3.1.1. Barrier Islands and Dunes

The GOM shoreline from the Mexican border to Florida is about 1,500 km (932 mi) long. These
shorelines are typically composed of sandy beaches that are divided into several interrelated
environments. Generally, beaches consist of the following:

e ashoreface — underwater seaward slope from the low tidal waterline;

e a foreshore — exposed, usually nonvegated slope from the ocean to the beach berm
crest; and

e a back shore — typically found between the beach berm-crest and dune area, sparsely
vegetated. The berm-crest and backshore may occasionally be absent due to storm
activity.

The dune zone of a barrier landform can consist of a single low dune ridge, several parallel dune
ridges, or a number of curving dune lines that may be stabilized by vegetation. These elongated, narrow
landforms are composed of wind-blown sand and other unconsolidated, predominantly coarse sediments.

Sand dunes and shorelines conform to environmental conditions found at its site. These conditions
usually include waves, currents, wind, and human activities. Ocean wave intensities around the GOM are
generally low to moderate; however, when GOM waters are elevated by storms, waves are generally
larger and can overwash lower coastal barriers, creating overwash fans or terraces behind and between the
dunes. Over time, opportunistic plants will reestablish on these flat sand terraces, followed by the usual
vegetative succession for this area. Along more stable barriers, where overwash is rare, the vegetative
succession in areas behind the dunes is generally complete. Vegetation in these areas of broad flats or
coastal strands consists of scrubby woody vegetation, marshes, and maritime forests. Saline and
freshwater ponds may be found among the dunes and on the landward flats. Landward, these flats may
grade into wetlands and intertidal mud flats that fringe the shore of lagoons, islands, and embayments. In
areas where no bay or lagoon separates barrier landforms from the mainland, the barrier vegetation grades
into scrub or forest habitat of the mainland.

Accumulation and movement of sediments that make up barrier landforms are often described in
terms of regressive and transgressive sequences. Although transgressive landforms dominate around the
Gulf, both transgressive and regressive barriers occur there. A regressive sequence deposits terrestrial
sediments over marine deposits, as a delta builds land into the sea. Regressive barriers have high and
broad dune profiles. These thick accumulations of sand may form parallel ridges.

A transgressive sequence moves the shore landward, allowing marine deposits to overstep terrestrial
sediments. Transgressive coastal landforms around the Gulf have low profiles and are characterized by
(1) narrow widths; (2) low, sparsely vegetated, and discontinuous dunes; and (3) numerous, closely
spaced, active washover channels. Landward movement or erosion of a barrier shoreline may be caused
by any combination of subsidence, sea-level rise, storms, channels, or be accentuated by manmade
structures such as groins, seawalls, and jetties. Movement of barrier systems is not a steady process
because the passage rates and intensities of cold fronts and tropical storms, as well as intensities of
seasons, are not constant (Williams et al., 1992).

Coastal retreat, the result of transgression, does not occur at a steady rate because it is largely driven
by storms occurring with the passage of cold fronts, which vary in their frequency and intensity (Williams
et al., 1992). Storm winds can elevate Gulf waters so that they overwash barriers and dunes, creating
overwash fans or terraces behind and between the dunes. With time, these terraces will be vegetated by
opportunistic species.

Mississippi River Delta Complex

Most barrier shorelines of the Mississippi River Delta in Louisiana are transgressive and trace the
seaward remains of a series of five abandoned delta lobes. The Mississippi River is channelized through
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the sixth lobe, the Belize Delta, more commonly known as the Birdfoot Delta. Channelization isolated
the river from most of this sixth delta, except near distributary channel mouths. At the Birdfoot Delta, a
small fraction of the river’s sediment load is contributed to longshore currents for building and
maintaining barrier shores. Because the continental shelf is very narrow offshore of the Birdfoot Delta,
the bulk of river sediments are deposited directly into deepwater, where they cannot be reworked and
contribute to the longshore drift. Most of southeastern Louisiana’s barrier beaches are composed of
medium to coarse sand.

The shoreface of the Mississippi River Delta complex generally slopes gently seaward at angles
higher than that found off the Chenier Plain, which reduces wave energy at the shorelines. Mud flats are
exposed during very low tidal events. The steepest shoreface of the delta is found at the Caminada-
Moreau Coast, where the greatest rates of erosion occur. From this site longshore current splits into east
and west components, which removes sand from the area (Wolfe et al., 1988; Wetherell, 1992; Holder
and Lugo-Fernandez, 1993).

Regressive shorelines occur in Louisiana’s deltaic region. The diversion of the Red River and about
30 percent of the Mississippi River to the Atchafalaya River has allowed transport of large volumes of
sediment into shallow Atchafalya Bay. There, inland deltas are forming at the mouths of that river and
Wax Lake Outlet. Recent satellite photography of these deltas reveal that dredge-disposal islands were
constructed off Point au Fer in very shallow water (3-5 ft) at the mouth of Atchafalaya Bay. These
islands and surrounding shallows are the foundations for a future barrier shoreline in this area, if the
Atchafalaya River Delta continues to build seaward as expected.

Most dune zones of the Mississippi River Delta contain low, single-line dune ridges that may be
sparsely to heavily vegetated. Generally in this area, the vegetation on a dune ridge gets denser as the
time between storms lengthens. The dune zone of the Chandeleur Islands is larger and more complex.
Boyd and Penland (1988) reported that elevations of the Chandeleur Islands ranged between less than 1
and 8 m MSL (above mean sea level). Since then, the hurricanes of the 1990’s greatly lowered these
elevations, which are slowly recovering. In 1997 the Chandeleur Islands contained about 1,930 ha (4,769
ac) of land, most of which was beach and dune complex (USDOI, GS, 1998).

Boyd and Penland (1988) reported that 52 percent of the Caminada-Moreau Coast had a vegetated,
dune ridge of less than 1 m MSL and that the elevation of the remaining length ranges up to 3 m MSL.
The mean water-level threshold for overwashing 75 percent of that beach is 1.42 m MSL. They estimated
that this threshold is achieved about 15 times a year, on average. Mean water elevations exceeding 2.5 m
MSL occur once every 2 years (Richie and Penland, 1985).

Boyd and Penland (1988) estimated that storms raise mean water levels 1.73-2.03 m MSL 10-30
times per year. Under those conditions, the following would be over washed: (1) 67 percent of Timbalier
Island; (2) 100 percent of Isles Dernieres and the Barataria Bay Barriers (excluding Grand Isle); and (3)
100, 89, and 64 percent of the southern, central, and northern portions of the Chandeleur Islands,
respectively.

Shell Key is an emerged barrier feature that varies greatly from the others around the Mississippi
Delta. It is located south of Marsh Island, Louisiana, at the mouth of Atchafalaya Bay, and is composed
almost entirely of oyster-shell fragments. It is found amid extensive shell reefs, which are part of the
Shell Keys National Wildlife Refuge. This dynamic, minimally vegetated island fluctuates in size with
passing storms. In 1992 and 1999, Hurricane Andrew and Hurricane Francis reduced the island to little
more than a shoal that largely submerges under storm tides. The shallow, submerged shell reefs around
Shell Key also serve as barrier features. Located on the other side of the bay’s mouth and to the
southeast, the Point au Fer Shell Reefs were commercially dredged for shells, and no longer exist
(USDOI, FWS, 2001; Schales and Soileau, personal communication, 2001).

Mississippi and Alabama

The Dog Keys define the Mississippi Sound of Mississippi and Alabama. Mississippi has about 54.6
km (34 mi) of barrier beaches on these islands (USDOI, FWS, 1999). Dauphin Island represents about
another 12 km (7.5 mi). This relatively young group of islands was formed 3,000-4,000 years ago as a
result of shoal-bar accretion (Otvos, 1979). Wide passes with deep channels separate them. Shoals are
typically adjacent to these barriers. Generally, these islands are regressive and stable in size as they
migrate westward in response to the predominantly westward-moving longshore currents.

These islands generally have high beach ridges and prominent sand dunes. Although overwash
channels do not commonly occur, the islands may be overwashed during strong storms. The islands are
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well vegetated among and behind the dunes and around ponds. Southern maritime climax forests of pine
and palmetto are found behind some of their dune fields.

Dauphin Island, Alabama, is the exception to the above description. It is essentially a low-profile
transgressive barrier island, except for a small, eroding, Pleistocene core at its eastern end. The western
end is a Holocene spit that is characterized by small dunes and many washover fans, exposed marsh
deposits, and tree stumps exposed in the surf zone.

Pelican Island, Alabama, is a vegetated sand shoal, located Gulfward of Dauphin Island.
Southeasterly of that island is Sand Island, which is little more than a shoal. These barrier islands are
parts of Mobile Bay’s ebb-tidal delta. As such, they continually change shape under storm and tidal
influences. The sand from these islands and shoals generally moves northwesterly into the longshore
drift, nourishing beaches down drift. These sediments may also move landward during flood tides
(Hummell, 1990).

The Gulf Shores region of Alabama extends from Mobile Point eastward to the Florida boundary, a
distance of about 50 km (31 mi) (Smith, 1984). It has the widest beaches and largest dune system among
the barrier beaches in the GOM.

Florida

A 67-km (42-mi) line of barrier islands extends north from the mouth of Tampa Bay. These islands
are generally low and flat, without conspicuous dunes. Their foundations are mostly limestone about 12
ft below sea level. Historically, the longshore drift may have diverged at Indian Rocks, Florida, creating
a southerly drift south of that site and a northerly drift north of it, building Anclote Keys, the northern
most islands in this system. Records indicate that the net sediment drift at the passes between all of these
islands is southerly and that the offshore tidal range in the vicinity of these islands is between 76 and 88
cm (30-34.6 in).

North of Anclote Keys, lies the very low energy seas of the Big Bend Coast region (Kwon, 1969), an
area very different from the sandy coast around the rest of the Gulf. The Big Bend Coast stretches about
300 km (186 mi) between the Ochlockonee River, on the western boundary of Wakulla County, and the
Anclote Keys of Pasco County, Florida. This shoreline and its associated continental shelf has a very low
slope seaward which helps lower wave energy and modifies the waves to a wide profile and low average
breaker height. The area also has a low tidal range. Together, these circumstances generally cause less
sediment movement.

The foundation of this area is largely constructed of Eocene limestone that is either exposed to
weathering and dissolution, or thinly covered with peaty sediment. Hence, the coast is very irregular with
numerous tidal creeks, embayments, and small islands. This situation allows development of oyster
bioherms in lower salinities. These bioherms extend several kilometers offshore, creating depositional
basins with distinct sedimentary processes. Where the oyster bioherms have largely died, they have been
severely eroded, contributing sediments to the area.

The Big Bend Coast has very limited sediment influx because the Suwanee River and other large
streams that carry sediment into this region drain a watershed composed of limestone.

3.3.1.2. Wetlands

Wetland habitats found along the Western, Central, and Eastern GOM coasts include (1) fresh,
intermediate, brackish, and saline marshes; (2) mud and sand flats; and (3) forested wetlands of mangrove
swamps, cypress-tupelo swamps, and bottomland hardwoods. Coastal wetland habitats occur as bands
around waterways and as broad expanses. Saline and brackish habitats support sharply delineated,
segregated stands of single plant species. Fresh and very low salinity environments support more diverse
and mixed communities of plants. The plant species that occur in greatest abundance vary greatly around
the GOM. According to the USDOI (Dahl, 1990; Henfer et al., 1994), during the mid-1980’s, 4.4 percent
of Texas (3,083,860 ha or 7,620,400 ac), 28 percent of Louisiana (3,557,520 ha or 8,790,800 ac), 14
percent of Mississippi (17,678,730 ha or 43,685,000 ac) and 8 percent of Alabama (1,073,655 ha or
2,653,000 ac) were considered wetlands. These States’ wetland areas decreased by 1.6-5.6 percent during
the previous decade. Additionally, the coastal counties of Florida contain about 994,950 ha (2,448,725
ac) of wetlands. Reviewers of this document are referred to ecological characterization and inventory
studies conducted by the FWS, the Texas Bureau of Economic Geology, and other agencies and
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researchers (Gosselink et al., 1979; Gosselink, 1984; Smith, 1984; Fisher et al., 1972 and 1973; Brown et
al., 1976 and 1977; Stout et al., 1981).

The importance of coastal wetlands to the coastal environment has been well documented. Wetlands
are characterized by high organic productivity and they are very efficient at nutrient recycling. Wetlands
rely on overbank deposition of sediments from rivers in flood stage. Floods deposit layers of sediment,
raising ground and waterbottom elevations to a level that supports emergent and other wetland vegetation.
Wetlands provide habitat for a great number and wide diversity of invertebrates, fish, reptiles, birds, and
mammals. The high detritus production and habitat diversity have rendered wetlands as particularly
important nursery grounds for many fish and shellfish juveniles, which in turn support a thriving fishing
industry. Louisiana’s coastal wetlands support more than two-thirds of the wintering waterfowl
population of the Mississippi Flyway, including 20-25 percent of North America’s puddle duck
population. Louisiana’s coastal region also supports the largest animal fur harvest in North America
(Olds, 1984).

Mississippi River Delta Complex

Over the past 6,000 years, the Mississippi River Delta Complex has formed a plain composed of a
series of six overlapping delta lobes that built seaward onto the continental shelf. Wetlands on this delta
plain are the most extensive habitat.

Sparse stands of black mangrove are found in the highest salinity areas of the Barataria and
Terrebonne Basins. Extensive salt and brackish marshes are found throughout the southern half of the
plain and east of the Mississippi River. Further inland, extensive intermediate and freshwater marshes are
found. East of the Mississippi River and south of Lake Pontchartrain, Louisiana, very few intermediate
and freshwater wetlands existed until the Caernarvon Freshwater Diversion was intermittently put into
action in 1993. In freshwater areas, cypress-tupelo swamps are found flanking the natural levees and in
areas that are impounded by dredged materials, levees, or roads. Bottomland hardwoods are found on the
numerous natural levees and in drained levee areas.

Except for leveed areas and the delta and basin of the Atchafalaya River, all of these deltas are
generally experiencing succession towards wetter terrestrial and deeper water habitats. This is due to
delta abandonment and human actions, which have caused erosion of lowland environments. Most of
these wetlands are built upon highly organic soils, which are easily eroded, compacted, and oxidized.

Two active deltas are found in this area. The more active is in Atchafalaya Bay, at the mouths of the
Atchafalaya River and its distributary, Wax-Lake Outlet. Because the Red River and about 30 percent of
the Mississippi River have been diverted to the Atchafalaya River, large volumes of sediment are being
delivered to that shallow bay. As a result, extensive freshwater marshes, swamps, and bottomland
hardwoods are found in this river basin; relatively few estuarine marshes are found there.

The less active of the two deltas occurs at the mouth of the Mississippi River, which is referred to as
the Belize or Birdfoot Delta. The Mississippi River has been channelized throughout most of this delta,
greatly reducing overbank flow and the volume of sediment available to build up the delta and contribute
to longshore currents. A few manmade diversions have been installed that are designed to deliver water
rather than sediments to this delta.

The 1990 estimates of coastal Louisiana wetland acreage, projected acreage losses by 2050, and the
influence of legislation designed to decrease or remediate wetland loss (Breaux Act) in a nine-basin area
based on the U.S. Dept. of the Army, Corps of Engineers (COE) database are described below:
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Acres of Acres of Marsh Net Acres of Acres of Swamp
Acres of | Marsh Lost by | Preserved by the Marsh Lostby | Acres of Lost by 2050
Marsh in | 2050 without | Breaux Act and 2050 at Current Swamp in at Current
. 1990 Restoration Diversions Restoration Levels Restoration Levels
Basin 1990
Ponchartrain | 253,000 50,330 4,720 45,610 213,570 105,100
Breton 171,100 44,480 17,900 26,580 0 0
Sound
Mississippi 64,100 24,730 18,340 6,390 0 0
Delta
Barataria 423,500 134,990 42,420 92,570 146,360 80,000
Terrebonne | 488,800 145,250 5,170 140,080 152,400 46,700
Atchafalaya | 48,800 | (30,030)* 8,080 (38,110)* 12,600 0
Teche/ 234,300 32,160 3,360 28,800 18,390 0
Vermilion
Mermentau | 441,000 61,710 2,600 59,110 370 0
Calcasiew/ | 317,100 50,840 12,440 38,400 170 0
Sabine

*Source: Louisiana Coastal Wetlands Conservation and Restoration Task Force, 1993.

Direct causes of Louisiana wetland loss may be attributed to the following activities: (1) dredging
and stream channelization for navigation channels and pipeline canals; (2) filling for dredged material and
other solid-waste disposal; (3) roads and highways; (4) industrial expansion; and (5) accidental discharge
of pollutants into wetlands. Indirect causes of wetland loss may be attributed to the following: (1)
sediment diversion by dams, deep channels, and other structures; (2) hydrologic alterations by canals; (3)
dredged-material disposal banks, roads, and other structures; and (4) subsidence due to extraction of
groundwater, oil, gas, sulfur, and other minerals.

Mississippi and Alabama

Estuarine marshes around Mississippi Sound and associated bays occur in discontinuous bands. The
most extensive wetland areas in Mississippi occur in the eastern Pearl River delta near the western border
of the State and in the Pascagoula River delta area near the eastern border of the State. Mississippi’s
wetlands seem to be more stable than those in Louisiana and Alabama, perhaps reflecting the more stable
substrate, more active and less disrupted sedimentation patterns in wetland areas, and the occurrence of
only minor canal dredging and development.

Alabama has approximately 118,000 ac of coastal wetlands, of which approximately 75,000 ac are
forested, 4,400 ac are freshwater marsh, and 35,400 ac are estuarine marsh (Wallace, 1996). Most coastal
wetlands in Alabama occur on the Mobile River delta or along the northern Mississippi Sound.

Florida

The coastal counties of Florida contain about 994,950 ha (2,448,725 ac) of wetlands. Hardwood
swamps represent the largest percentage (32.5%) of those wetlands. These hardwood swamps are largely
associated with river deltas in Pensacola, Choctawatchee, and St. Andrews Bays. Estuarine wetlands,
such as marsh and mangroves, represent 7.4 percent of that total (Florida Game and Freshwater Fish
Commission, 1996).

Florida’s saltmarshes form along the margins of many north Florida estuaries. Gulf Coast salt
marshes occur along low energy shorelines, at the mouth of rivers, and in bays, bayous, and sounds. The
Panhandle region west of Apalachicola Bay consists mainly of estuaries with few salt marshes. From
Apalachicola Bay south to Tampa Bay, however, salt marshes are the main form of coastal vegetation.
The coastal area known as “Big Bend” has the greatest salt marsh acreage in Florida, extending from
Apalachicola Bay to Cedar Key. Florida’s dominant salt marsh species include the following: black
needle rush (Juncus roemerianus)—the grayish rush occurring along higher marsh areas; saltmeadow
cord grass (Spartina patens), growing in areas that are periodically inundated; smooth cord grass
(Spartina alterniflora), found in the lowest areas that are most frequently inundated; and sawgrass
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(Cladium jamaicense), which is actually a freshwater plant that sometimes grows along the upper edges
of salt marshes.

South of Cedar Key, salt marshes begin to be replaced by mangroves as the predominant intertidal
plants. As one of Florida’s true native coastal marsh plants, mangroves thrive in salty environments
because they are able to obtain freshwater from saltwater. Some species of mangrove secrete excess salt
through their leaves; others block absorption of salt at their roots.

Florida’s estimated 189,800 ha (469,000 ac) of mangrove forests contribute to the overall health of
the State’s southern coastal zone. This ecosystem traps and cycles various organic materials, chemical
elements, and important nutrients. Mangrove roots act not only as physical traps but provide attachment
surfaces for various marine organisms. Many of these attached organisms filter water through their
bodies and, in turn, trap and cycle nutrients. Mangroves stabilize shorelines with their specialized root
systems that act to (1) filter water and trap sediment, (2) maintain water quality and clarity, and (3) reduce
erosion.

The relationship between mangroves and their associated marine life is significant. Mangroves
provide protected nursery areas for fishes, crustaceans, and shellfish. They also provide food for a
multitude of marine species such as snook, snapper, tarpon, jack, sheepshead, red drum, oyster, and
shrimp. Many of Florida’s important recreational and commercial fisheries depend on healthy mangrove
forests. Many animals find shelter either in the roots or branches of mangroves. Mangrove branches act
as rookeries by providing nesting areas for various coastal birds such as brown pelicans and roseate
spoonbills.

Of the three mangrove species found in Florida, the red mangrove (Rhizophora mangle) is probably
the most well known. It typically grows along the water’s edge and has a system of “prop-roots.” The
black mangrove (Avicennia germinans) usually occupies slightly higher elevations upland from the red
mangrove. The black mangrove can be identified by numerous finger-like projections, called
pneumatophores, that protrude from the soil around the tree’s trunk. The white mangrove (Laguncularia
racemosa) usually occupies the highest elevations farther upland than either the red or black mangroves.
Unlike its red or black counterparts, the white mangrove has no visible aerial root systems. In all three
species, seeds sprout while still on the trees and drop into the soft bottom around the base of the trees or
are transported by currents and tides to other suitable locations.

3.3.1.3. Seagrass Communities

Seagrass meadows are among the most common coastal ecosystems and are extremely valuable
because of their diverse habitatas within the coastal landscape. Seagrasses play a fundamental role by
providing complex structure in both water column (leaves and fronds) and sediments (roots and
rhizomes). They also increase bottom area as a result of leaf surfaces allowing complex epiphytic
communities (animals that live on leaves and fronds) to develop. Dense meadows may consist of more
than 4,000 plants per square meter with an associated increase in bottom area of 15-20 times (McRoy and
Helfferich, 1977). Biologically, seagrasses provide nursery areas, refuge, and rich foraging grounds for a
variety of estuarine fish and invertebrates, including a number of commercially and recreationally
important species. Seagrasses also play a major role in nutrient cycling within the water column and
sediments, and the associated detritus is an important source of organic material to adjacent coastal and
nearshore ecosystems.

Three million hectares (7,413,100 ac) of submerged seagrass beds are estimated to exist in exposed,
shallow coastal waters of the northern Gulf. An additional 166,000 ha (410,190 ac) are found in protected
natural embayments and are not considered exposed to OCS impacts. Approximately 98.5 percent of all
coastal seagrasses in the northern Gulf are located within the EPA, off coastal Florida; Texas and
Louisiana contain approximately 0.5 percent; and Mississippi and Alabama have the remaining 1 percent
of known seagrass meadows.

Louisiana, Mississippi, and Alabama

The turbid waters and soft, highly organic sediments of Louisiana’s estuaries and offshore areas limit
widespread distribution of seagrass beds that prefer higher salinities. Consequently, only a few areas in
offshore Louisiana, mostly in Chandeleur Sound, support seagrass beds and associated fauna. In coastal
Mississippi during 1973, about 8,100 ha (20,015 ac) of seagrass beds were reported. In 1985, about 1,800
ha (4,447 ac) of seagrass beds were associated with the State’s barrier islands. Stout et al. (1981) reported
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1,105 ha (2,730 ac) of submerged vegetation beds in the coastal zone of Alabama. A few beds are found
along the shores on Mobile Bay and in the rivers and wetlands that feed into the bay.

Florida

There are an estimated 809,370 ha (2,000,000 ac) of seagrass in Florida waters of the Gulf and
Florida Bay (over 1,000,000 ac in Florida Bay alone). Approximately 362,520 ha (895,110 ac) of these
seagrass beds are located within Florida’s coastal waters (Sargent at al., 1995). Earlier, Wolfe et al.
(1988) reviewed previous studies and reported that about 15,250 ha (37,683 ac) of submerged vegetation
beds were reported for the higher-salinity regions of estuaries in the Florida Panhandle between Pensacola
and Alligator Harbor. Some seagrass beds in the Big Bend area of Florida extend into Federal waters,
which begin 16.7 km (10.3 mi) offshore, and some beds extend to about 26 km (16.1 mi) offshore
(Sargent et al., 1995). Wave energy in the vicinity is relatively low due to the shallow and gently sloping
nature of the sea bottom.

The general decline of inshore and nearshore submerged vegetation, particularly seagrasses, in this
region has been attributed to increases of both coastal development and accompanying turbidity and
contaminants. Dredge-and-fill projects seem to have the greatest adverse impacts upon submerged
vegetation (SAIC, 1997; Sargent et al., 1995; Wolfe et al., 1988).

The distribution of seagrass beds in coastal waters of the Western, Central, and Eastern GOM have
diminished during recent decades. Primary factors considered responsible include dredging, dredged
material disposal, trawling, water quality degradation, hurricanes, a combination of flood protection
levees that have directed freshwater away from wetlands, saltwater intrusion and flooding from
subsidence that moved growing conditions closer inland, and infrequent freshwater diversions from the
Mississippi River into coastal areas during flood stage, as well as the increased coastal development in
Florida and other aesthetically desirable Gulf Coast locations.

3.3.1.4. Beach Mice and Salt Marsh Vole

Hall (1981) recognizes 16 subspecies of field mouse (Peromyscus polionotus), 8 of which are
collectively known as beach mice. The Alabama, Choctawhatchee, St. Andrew, and Perdido Key beach
mice and the Florida salt marsh vole are designated as protected species under the Endangered Species
Act of 1973. These mice occupy restricted habitat behind coastal foredunes of Florida and Alabama
(Ehrhart, 1978; USDOI, FWS, 1987). Documented beach mouse occurrences are on the Fort Morgan
Peninsula, in Gulf State Park (Perdido Key Unit); along Gulf Islands National Seashore, in Topsail Park;
and on Shell Island. The Florida salt marsh vole occupies only a single tidal marsh, located on
Waccasassa Bay, Florida, about 90 mi north of Tampa, Florida. Fossil voles indicate an ancient-wide
distribution over salt marshes in what is now the continental shelf that was drowned by rising sea levels.
Portions of these areas have been designated as critical habitat.

Beach mice populations have fallen to levels approaching extinction. For example, in the late 1980’s,
estimates of total remaining beach mice were less than 900 for the Alabama beach mouse subspecies;
about 500 for the Choctawhatchee beach mouse subspecies; and about 80 for the Perdido Key beach
mouse subspecies. Continued monitoring of populations of all subspecies along the Gulf Coast between
1985 and the present indicates that approximately 52 km (32.3 mi) of coastal dune habitat are now
occupied by the four listed subspecies (1/3 of historic range). Beach mice were listed because of the loss
of coastal habitat caused by human development. The reduced distribution and numbers of beach mice
have continued because of multiple habitat threats over their entire range (coastal development and
associated human activities, military activities, coastal erosion, and hurricane effects). Additional
discussion can be found in the Final EIS for Lease Sale 181 (USDOI, MMS, 2001a; Section II1.C.7).

3.3.2. Deepwater Benthic Resources

The EPA sale area encompasses a range of habitats and water depths that would exclude the
continental shelf. Deepwater benthic habitats shallower than the 1,000-m (3,280-ft) isobath would
exclude the entire EPA sale area. “Deepwater” refers to water depths greater than 1,000 m (3,280 ft).
Water depth in the EPA sale extends to the upper limits of the abyssal zone, which is generally deeper
than 3,000 m (9,850 ft).

Contrary to a widely perceived view that little is known about the deepwater environment in the
northern and eastern Gulf, numerous studies have been performed in the deep GOM including some
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sampling inside the EPA (USDOI, MMS, 2001a) that date back to the mid-1960’s. Pequegnat (1983)
reported a total of 14 stations sampled within this area ranging in depth from 788 to 3,092 m (2,580-
10,150 ft). Biological sampling was conducted at these stations between 1962 and 1969 using trawls,
benthic skimmers, and camera lowering. The other major MMS study conducted throughout the northern
GOM continental slope between 1983 and 1986 (Gallaway et al., 1988) included six stations located
within the originally proposed area for Lease Sale 181 (out of the total of 60). Sampling for this study
was multidisciplinary, ranging from box cores for sediment community biology and chemistry to trawling
and photography for larger benthic animal forms (megafauna). All of the sample stations mentioned
above are listed and shown in the Final EIS (USDOI, MMS, 2001a; Table I1I-4 and Figure III-5).

3.3.2.1. Chemosynthetic Communities

No chemosynthetic communities have been documented in the EPA sale area. The nearest
documented community is approximately 25 mi (40 km) to the north-northwest of the northwest corner of
the EPA sale area (USDOI, MMS, 2001a; Figure 111-6). Chemosynthetic communities are discussed here
because they have been identified in adjacent waters and because their occurrence in the EPA sale area is
possible.

Chemosynthetic communities are remarkable in that they use a carbon source independent of
photosynthesis and the sun-dependent photosynthetic food chain that supports all other life on earth.
Although the process of chemosynthesis is entirely microbial, chemosynthetic bacteria and their primary
production can support thriving assemblages of higher organisms through symbiosis. The fauna include
tube worms, mussels, and rarely, vesicomyid clams. The occurrence of chemosynthetic organisms
dependent on hydrocarbon seepage has been documented in water depths as shallow as 290 m (very small
and unsubstantial; Roberts et al., 1990) and as deep as 2,200 m (MacDonald, 1992). This depth range
specifically places chemosynthetic communities in the deepwater region of the GOM.

Four general chemosynthetic community types have been described by MacDonald et al. (1990).
These are communities dominated by Vestimentiferan tubeworms (Lamellibrachia c.f. barhami and
Escarpia n.sp. (taxonomy under investigation)), mytilid mussels (Seep Mytilid Ia, Ib, and III, and others),
vesicomyid clams (Vesicomya cordata and Calyptogena ponderosa), and infaunal lucinid or thyasirid
clams (Lucinoma sp. or Thyasira sp.). These faunal groups tend to display distinctive characteristics in
terms of how they aggregate, the size of aggregations, the geological and chemical properties of the
habitats in which they occur and, to some degree, the heterotrophic fauna that occur with them. Many of
the species found at cold seep communities in the Gulf are new to science and remain undescribed. As an
example, at least six different species of seep mussels have been collected, but none are yet described.

Individual lamellibranchid tube worms, the longer of two taxa found at seeps (the other is Escarpi-
like sp.), can reach lengths of 3 m and live hundreds of years (Fisher et al., 1997). Growth rates
determined from recovered marked tube worms have been variable, ranging from no growth of 13
individuals measured one year to a maximum growth of 20 mm per year in a Lamellibrachia individual.
Average growth rate was 2.5 mm/yr for the escarpid-like tubeworms and 7.1 mm/yr for lamellibrachids.
These are slower growth rates than their hydrothermal vent relatives, but lamellibrachs in the GOM can
reach lengths that are 2-3 times that of the largest known hydrothermal vent species. Individuals of
Lamellibrachia sp. in excess of 3 m have been collected on several occasions, representing probable ages
in excess of 400 years (Fisher, 1995). Vestimentiferan tube-worm spawning is not seasonal and
recruitment is episodic.

Growth rates for methanotrophic mussels at cold seep sites have recently been reported (Fisher,
1995). General growth rates were found to be relatively high. Adult mussel growth rates were similar to
mussels from a littoral environment at similar temperatures. Fisher also found that juvenile mussels at
hydrocarbon seeps initially grow rapidly, but the growth rate drops markedly in adults; they grow to
reproductive size very quickly. Both individuals and communities appear to be very long lived. These
methane-dependent mussels (Type Ia) have strict chemical requirements that tie them to areas of the most
active seepage in the GOM. As a result of their rapid growth rates, mussel recolonization of a disturbed
seep site could occur relatively rapidly. There is some early evidence that mussels also have some
requirement of a hard substrate and could increase in numbers if suitable substrate is increased on the
seafloor (Fisher, 1995).

Unlike mussel beds, chemosynthetic clam beds may persist as a visual surface phenomenon for an
extended period without input of new living individuals due to low dissolution rates and low
sedimentation rates. Most clam beds investigated by Powell (1995) were inactive. Living individuals
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were rarely encountered. Powell reported that over a 50-year time span, local extinctions and
recolonizations should be gradual and exceedingly rare.

Extensive mats of free-living bacteria are also evident at hydrocarbon seep sites. These bacteria may
compete with the major fauna for sulfide and methane sources and may also contribute substantially to
overall production (MacDonald, 1998). The white “nonpigmented” mats were found to be an autotrophic
sulfur bacteria Beggiatoa sp., and the orange mats possessed an unidentified nonautotrophic metabolism
(MacDonald, 1998). Autotrophic bacteria are able to manufacture nutrients from the environment.

Through taphonomic studies (death assemblages of shells) and interpretation of seep assemblage
composition from cores, Powell (1995) reported that, overall, seep communities were persistent over
periods of 500-1,000 years. Some sites retained optimal habitat over geological time scales. Powell
reported evidence of mussel and clam communities persisting in the same sites for 500-4,000 years.
Powell also found that both the composition of species and trophic tiering of hydrocarbon seep
communities tend to be fairly constant across time, with temporal variations only in numerical abundance.
He found few cases in which the community type changed (from mussel to clam communities, for
example) or had disappeared completely. Faunal succession was not observed. Surprisingly, when
recovery occurred after a past destructive event, the same chemosynthetic species reoccupied a site.
There was little evidence of catastrophic burial events, but two instances were found in mussel
communities in Green Canyon Block 234. The most notable observation reported by Powell (1995) was
the nearly perpetual uniqueness of each chemosynthetic community site.

There is a clear relationship between known hydrocarbon discoveries at great depth on the Gulf slope
and chemosynthetic communities, hydrocarbon seepage, and authigenic minerals including carbonates at
the seafloor (Sassen et al., 1993; Roberts, in press). While the hydrocarbon reservoirs are broad areas
several kilometers beneath the Gulf, chemosynthetic communities occur in isolated areas or thin veneers
of sediment only a few meters thick. Hydrocarbon fluids and gasses from seeps tend to be diffused
through the overlying sediment, so the corresponding hydrocarbon seep communities tend to be larger (a
few hundred meters wide) than chemosynthetic communities found around the hydrothermal vents of the
eastern Pacific (MacDonald, 1992). There are large differences in the concentrations of hydrocarbons at
seep sites, and recent discoveries have determined that the flow rate and stability of seeps appear to have
substantial influence on the conditions that allow high-density communities to become established. A
wide spectrum of seepage or venting rates have been identified ranging from rapid venting resulting in
mud volcanoes, generally unsuitable for community development, to slow seepage resulting in carbonate
precipitation, which also inhibits substantial community development (Roberts and Carney, 1997
Roberts, in preparation). Intermediate seepage rates, typically associated with the presence of gas
hydrates, appear to be correlated with most of the known high-density chemosynthetic community types
(Roberts, in press).

The nearest known chemosynthetic community to the EPA sale area is located in Viosca Knoll Block
826 in water depths between 430 and 475 m approximately 25 mi (40 km) to the north-northwest of the
northwestern corner of the EPA sale area. A large area of Viosca Knoll Block 826 (and parts of Viosca
Knoll Blocks 825 and 870) have been well documented by ROV surveys performed in 1990 and reported
by Oceaneering International, Inc. (1990) and Oceaneering and LGL (1991). Numerous areas of all three
major types of chemosynthetic communities exist in the Viosca Knoll Block 826 including tubeworms,
clams, and mussels. There are also substantial colonies of the deep-sea coral, Lophelia, attached to areas
of carbonate outcroppings, presumably resulting from biogenic precipitation of hydrocarbon gas seeps in
the past.

By extrapolating and using basic knowledge of geology of salt diapirism in the area, a relatively small
part of the EPA sale area possesses the conditions to support high-density chemosynthetic communities.
This area would consist of approximately 50 blocks with water depths between 500 and 2,000 m (1,650-
6,550 ft). This area is possibly an extension of the geological structure seen in the Viosca Knoll area
where the easternmost chemosynthetic community complex has been recognized.

Further descriptions of chemosynthetic communities, their distribution, stability and biologic
elements may be found in the Final EIS for Lease Sale 181 (USDOI, MMS, 2001a; pages I1I-34 through
11-41).

3.3.2.2. Other Benthic Communities

Chemosynthetic communities inhabit a tiny fraction of the available bottom area in the northern
GOM. The vast areas of deepwater sea bottom that remain are coverd by hemipelagic clay and silt. In
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contrast to early theories of the deep sea, animal diversity, particularly the smaller forms living in bottom
sediments, rivals that of the richest terrestrial environments such as rain forests. Other types of
communities include the full spectrum of living organisms also found on the continental shelf or other
areas of the marine environment. Major groups include bacteria and other microbenthos, meiofauna
(0.063-0.3 mm) (organisms capable of living between sand grains), macrofauna (greater than 0.3 mm),
and megafauna (larger organisms such as crabs, sea pens, crinoids, demersal fish). All of these groups are
represented throughout the entire Gulf — from the continental shelf to the deepest abyss at about 3,850 m
(12,630 ft). Enhanced densities of these heterotrophic communities (organisms that derive nourishment
from organic substances) have been reported in association with chemosynthetic communities (Carney,
1993). Some of these heterotrophic communities found at and near seep sites are mixtures of species
unique to seeps and those that are a normal component from the surrounding environment.

There are also rare examples of deepwater communities that would not be considered typical of the
deep GOM continental slope. One example is represented by what was reported as a deepwater coral reef
by Moore and Bullis (1960). In an area measuring 300 m (980 ft) in length and more than 37 km (23 mi)
from the nearest known chemosynthetic community (Viosca Knoll Block 907), a trawl collected more
than 136 kg (300 1b) of the scleractinian coral Lophelia prolifera from a depth of 421-512 m (1,380-1,679
ft). This type of unusual and unexpected community may exist in many other areas of the deep GOM.

Pequegnat (1983) first described qualitatively the numerous hypotheses of depth zonation patterns
and aspects of faunal differences between the eastern and western GOM. The first major quantitative
deepwater benthos study in the GOM was that of LGL Ecological Research Associates Inc. (Gallaway et
al., 1988) as part of the MMS Northern Gulf of Mexico Continental Slope Study. This multiyear project
is certainly the most comprehensive of all previous research in the GOM deep sea. Gallaway et al. (1988)
reported that after their study, it was possible to predict with a reasonable degree of certainty the basic
composition of the faunal communities on the northern GOM slope between 300 and 2,500 m water depth
and between 85° and 94° W. longitude. This is approximately 75 percent of the northern Gulf slope area.
There was a reasonable degree of agreement between the faunal distribution results of the LGL study
(Gallaway et al., 1988) and Pequegnat (1983). Because the deep Gulf has only recently been investigated
in any systematic way, a large number of species obtained during the LGL/MMS study were new to
science.

Numerous stations from these two studies were located within the boundaries of the proposed action
for Lease Sale 181 (USDOI, MMS, 2001a). Brief descriptions of each major group of benthic biological
resources — bacteria, meiofauna, macrofauna, and megafauna — can be found in the Final EIS for Lease
Sale 181 and the Final EIS for the 2003-2007 Central and Western Gulf Lease Sales (USDOI, MMS,
2002a).

3.3.3. Marine Mammals

Twenty-eight cetacean (whales and dolphins) and one sirenian (manatee) species have confirmed
occurrences in the northern GOM (Table 3-2). Cetaceans are divided into two major suborders: Mysticeti
(baleen whales) and Odontoceti (toothed whales). Of the seven baleen whale species occurring in the
Gulf, five are listed as endangered or threatened. Of the 21 toothed whale species occurring in the Gulf,
only the sperm whale is listed as endangered. The only member of the Order Sirenia found in the Gulf is
the endangered West Indian manatee. During 1991-1994, MMS funded the first phase of the Gulf of
Mexico Cetacean Program (GulfCet), which was jointly conducted by the Texas Institute of
Oceanography, Texas A&M University, and NOAA Fisheries. GulfCet 1 consisted of aerial and
shipboard surveys to determine the seasonal and geographic distribution of cetaceans along the
continental slope in the north-central and western Gulf (Davis and Fargion, 1996; Davis et al., 1998).
Additionally, acoustic recordings of shelf-edge and deepwater species were made. The GulfCet I study
showed that several poorly known species are moderately common (beaked whales, pygmy and dwarf
sperm whales, melon-headed whale, and Fraser’s and Clymene dolphins). The GulfCet II Study (surveys
conducted 1996-1997), administered by the U.S. Geological Survey, Biological Resources Division,
continued work on patterns of distribution and abundance of Gulf cetaceans and identified possible
associations between cetacean high-use habitats and the ocean environment (Davis et al., 2000). The
Sperm Whale Acoustic and Monitoring Program (SWAMP) studies were conducted under an interagency
agreement with the NOAA Fisheries during the summers of 2000 and 2001. An expanded sperm whale
study, the Sperm Whale Seimic Study (SWSS), in conjunction with Texas Agriculture and Machinists
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(A&M) Research Foundation, the Office of Naval Research (ONR) and the International Association of
Geophysical Contractors (IAGC), completed the first field season in 2002.

Table 3-2

Marine Mammals of the Gulf of Mexico

Order Cetacea Common Name
Suborder Mysticeti (baleen whales)
Family Balaenidae
Eubalaena glacialis northern right whale*
Family Balaenopteridae
Balaenoptera musculus blue whale*
Balaenoptera physalus fin whale*
Balaenoptera borealis sei whale*
Balaenoptera edeni Bryde's whale
Balaenoptera acutorostrata minke whale
Megaptera novaeangliae humpback whale*
Suborder Odontoceti (toothed whales)
Family Physeteridae
Physeter macrocephalus sperm whale*
Kogia breviceps pygmy sperm whale
Kogia simus dwarf sperm whale
Family Ziphiidae
Mesoplodon bidens Sowerby's beaked whale
Mesoplodon densirostris Blainville's beaked whale
Mesoplodon europaeus Gervais' beaked whale
Ziphius cavirostris Cuvier's beaked whale
Family Delphinidae
Orcinus orca killer whale
Pseudorca crassidens false killer whale
Feresa attenuate pygmy killer whale
Globicephala macrorhynchus short-finned pilot whale
Grampus griseus Risso's dolphin
Peponocephala electra melon-headed whale
Tursiops truncates Atlantic bottlenose dolphin
Steno bredanensis rough-toothed dolphin
Stenella coeruleoalba striped dolphin
Stenella attenuate pantropical spotted dolphin
Stenella clymene Clymene dolphin
Stenella frontalis Atlantic spotted dolphin
Stenella longirostris spinner dolphin
Lagenodelphis hosei Fraser's dolphin
Order Sirenia
Family Trichechidae
Trichechus manatus West Indian manatee*

* = endangered.

Source: Davis and Fargion, 1996.

Cetacean distribution in the Gulf is influenced by both bottom depth and by the presence of
mesoscale hydrographic features (cold-core and warm-core rings and confluences). The GulfCet studies
showed that cetaceans were concentrated along the upper continental slope in water depth from 200-1,000
m (650-3,280 ft) and sighted less often over the abyssal regions in water depths >2,000 m (6,560 ft).
Cetaceans are observed frequently on the upper continental slope and tend to be associated with
upwelling events, cyclones and the confluence between cyclone-anticyclone pairs. These hydrographic
features concentrate zooplankton and micronekton biomass, and indicate richer concentrations of cetacean
prey. Since cyclones in the northern Gulf are dynamic and usually associated with westward moving
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cyclone-anticyclone pairs, cetacean distribution will be dynamic. Bottlenose dolphins, Atlantic spotted
dolphins, and possibly Bryde’s whale, that typically occur on the continental shelf or along the shelf
break, are outside of the major influences of eddies. Another preferential area for foraging is the area
south of the mouth of the Mississippi River, which is a deepwater environment with locally enhanced
primary and secondary productivity. It should be noted that for any given area in the offshore GOM, a
characterization of marine mammals known to occur in that area is as much a function of survey effort as
actual animal occurrences.

3.3.3.1. Nonendangered and Nonthreatened Species
Baleen Whales
Bryde’s Whale

The Bryde’s whale is the second smallest of the balaenopterid whales; it is found in tropical and
warm temperate waters (Cummings, 1985). The Bryde’s whale feeds upon small pelagic fishes and
cephalopods. There are more records of Bryde’s whale than of any other baleen whale species in the
GOM. It is likely that the Gulf represents at least a portion of the range of a dispersed, resident
population of Bryde’s whale (Jefferson and Schiro, 1997). Bryde’s whales in the Gulf, with few
exceptions, have been sighted along a narrow corridor near the 100-m isobath (Davis and Fargion, 1996;
Davis et al., 2000). Most sightings have been made in the DeSoto Canyon region and off western Florida,
though there have been some in the west-central portion of the northeastern Gulf. Group sizes range from
one to seven animals. Abundance estimates are 29 and 25 from ship and aerial surveys of the EPA slope,
respectively, and 22 for the oceanic northern Gulf (Davis et al., 2000)

Minke Whale

The minke whale is the smallest of the rorquals. This species feeds on zooplankton and fish (Stewart
and Leatherwood, 1985). The minke whale is widely distributed in tropical, temperate, and polar waters.
At least three geographically isolated populations are recognized: North Pacific, North Atlantic, and
Southern Hemisphere. The North Atlantic population migrates southward during winter months to the
Florida Keys and the Caribbean Sea. Although there are 10 reliable records of minke whales in the GOM,
all are strandings (Jefferson and Schiro, 1997). Most records from the Gulf have come from the Florida
Keys, although strandings in western and northern Florida, Louisiana, and Texas have been reported
(Jefferson and Schiro, 1997). These records may represent strays from low-latitude breeding grounds
elsewhere in the western North Atlantic (Mitchell, 1991).

Toothed Whales
Kogia

Kogia (pygmy and dwarf sperm whales) are medium-sized toothed whales that feed on cephalopods
and, less often, on deep-sea fishes and shrimps (Caldwell and Caldwell, 1989). Little is known of Kogia
life history. A recent study of Kogia in South Africa has determined that these two species have a much
earlier sexual maturity and shorter lifespan than other similarly sized toothed whales (Pl6n and Bernard,
1999). Dwarf and pygmy sperm whales are typically found in deeper waters (the continental shelf edge
and beyond) and have small group sizes (2-10 individuals). Kogia has been found throughout the range
of water depths and topographies in the Gulf (Mullin et al., 1991; Davis et al., 1998; Davis et al., 2000).
The GulfCet I study found these animals in waters with a mean bottom depth of 929 m (Davis et al.,
1998). Although Kogia have been sighted on the continental shelf at water depths less than 200 m (650
ft), there is no evidence that they are regular inhabitants of continental shelf waters. Data suggests that
Kogia may associate with frontal regions along the shelf break and upper continental slope, areas with
high epipelagic zooplankton biomass (Baumgartner, 1995). During the GulfCet II study, Kogia were
widely distributed in the oceanic northern Gulf, including slope waters of the EPA. Kogia frequently
strand on the coastline of the Gulf, more often in the eastern Gulf (Jefferson and Schiro, 1997). In a
recent study using hematological and stable-isotope data, Barros et al. (1998) speculated that dwarf sperm
whales have a more pelagic distribution than pygmy sperm whales and/or dive deeper during feeding
bouts.
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Dwarf and pygmy sperm whales are difficult to distinguish from one another, and sightings of either
species are often categorized as Kogia sp. The difficulty in sighting pygmy and dwarf sperm whales is
exacerbated by their avoidance reaction towards ships, and change in behavior towards approaching
survey aircraft (Wiirsig et al., 1998). Combined estimated abundances are 66 and 188 from ship and
aerial surveys of the EPA slope, respectively, and 733 for the oceanic northern Gulf (Davis et al., 2000).

Beaked Whales

There are four species of beaked whales known to occur in the Gulf, including Cuvier’s beaked whale
and three members of the genus Mesoplodon (Gervais’, Blainville’s, and Sowerby’s beaked whales).
Morphological similarities among species in the genus Mesoplodon make identification of free-ranging
animals difficult. Life history data on these species are extremely limited. Observed group sizes of
beaked whales are small (1-4 individuals) (Mullin et al., 1991; Davis and Fargion, 1996; Davis et al.,
2000). In general, beaked whales are broadly distributed in waters over the lower slope and abyssal areas,
with a bottom depth greater than 1,000 m in the oceanic northern Gulf (Davis et al., 1998; Davis et al.,
2000). An analysis of stomach contents from captured and stranded individuals suggest that they are
deep-diving animals, feeding predominantly on mesopelagic fish and squid or deepwater benthic
invertebrates (Heyning, 1989; Mead, 1989). Abundance estimates are 0 and 59 from ship and aerial
surveys of the EPA slope, respectively, and 150 for the oceanic northern Gulf (Davis et al., 2000). These
estimates may also include an unknown number of Cuvier’s beaked whales. Abundance estimates are 0
and 22 from ship and aerial surveys of the EPA slope, respectively, and 159 for the oceanic northern Gulf
(Davis et al., 2000). The abundance of Gervais’, Blainville’s, or Sowerby’s beaked whale cannot be
estimated due to difficulty of species identification at sea.

The Cuvier’s beaked whale is the most cosmopolitan of all the beaked whales (Heyning, 1989) and is
probably the most common beaked whale in the Gulf (Jefferson and Schiro, 1997). The Gervais’ beaked
whale is probably the most common mesoplodont in the northern Gulf, as suggested by stranding records
(Jefferson and Schiro, 1997). There are only three confirmed records of Blainville’s beaked whale, plus
one questionable record (Jefferson and Schiro, 1997). Additionally, one beaked whale sighted during
GulfCet II was determined to be a Blainville’s beaked whale (Davis et al., 2000). Sowerby’s beaked
whale is represented in the Gulf by only a single record, a stranding in Florida; this record is considered
extralimital since this species normally occurs much farther north in the North Atlantic (Jefferson and
Schiro, 1997).

Dolphins

All remaining species of nonendangered whales and dolphins found in the Gulf are members of the
family Delphinidaec. Most delphinids, with the exception of the bottlenose dolphin and the Atlantic
spotted dolphin, inhabit deeper waters of the Gulf.

Bottlenose Dolphins

Bottlenose dolphins are the most common delphinid in the nearshore waters and outer edge of the
continental shelf in the Gulf. There appears to be two ecotypes of bottlenose dolphins, a coastal form and
an offshore form (Hersh and Duffield, 1990; Mead and Potter, 1990). The coastal or inshore stock(s) is
genetically isolated from the offshore stock (Curry and Smith, 1997). Genetic data also support the
concept of relatively discrete bay, sound, and estuary stocks (Waring et al., 1999). In the GOM,
bottlenose dolphins appear to have an almost bimodal distribution: shallow water (16-67 m) and a shelf
break (about 250 m) region. These regions may represent the individual depth preferences of the coastal
and offshore forms (Baumgartner, 1995).

Little is known of the behavior or ranging patterns of offshore bottlenose dolphins. Recently, two
bottlenose dolphins that had stranded in Florida were fitted with satellite transmitters; these animals
exhibited much more mobility than has been previously documented for this species (Wells et al., 1999a).
One dolphin was stranded in northwestern Florida and was released in the GOM off central-west Florida.
This dolphin moved around Florida northward to off Cape Hatteras, North Carolina, linking two regions
previously considered to be used by different continental shelf stocks. The second dolphin stranded off
the Atlantic coast of Florida and moved into waters more than 5,000 m (16,400 ft) deep, much deeper
than the previously held concept of bottlenose dolphin movements. This dolphin also traveled well
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outside of U.S. waters, which suggests the need for a different management approach than for dolphins
remaining within U.S. waters. These records expand the range and known habitat for the bottlenose
offshore stock inhabiting the waters off the southeastern U.S., and underscore the difficulties of defining
pelagic stocks. Abundance estimates are 1,056 and 1,824 from ship and aerial surveys, respectively, of
the shelf in the EPA (Davis et al., 2000). Abundance estimates are 1,025 and 3,959 from ship and aerial
surveys, respectively, of the EPA slope, and 3,040 for the oceanic northern Gulf. Abundance estimates
for various Gulf bays, sounds, and estuaries are found listed in Waring et al. (1999). Bottlenose dolphins
are opportunistic feeders, taking a wide variety of fishes, cephalopods, and shrimp (Wells and Scott,
1999).

Atlantic Spotted Dolphin

The Atlantic spotted dolphin is the only species, other than the bottlenose dolphin, that commonly
occurs over the continental shelf in the Gulf, typically inhabiting waters within the 250-m isobath (Mullin
et al., 1991 and 1994a; Davis et al., 1998; Davis et al., 2000). This species appears to prefer shelf waters
with a gently sloping bottom, although it may also occur along the shelf break and upper continental slope
(Davis et al., 1998). Mills and Rademacher (1996) found the principal depth range of the Atlantic spotted
dolphin to be much shallower at 15-100 m water depth. Griffin and Griffin (1999) found Atlantic spotted
dolphins on the eastern Gulf continental shelf in waters greater than 20 m (30 km from the coast). A
satellite-tagged Atlantic spotted dolphin was found to prefer shallow water habitat and make short dives
(Davis et al., 1996). Atlantic spotted dolphins are sighted more frequently in areas east of the Mississippi
River (Mills and Rademacher, 1996). Perrin et al. (1994a) relate accounts of brief aggregations of smaller
groups of Atlantic spotted dolphins (forming a larger group) on the coast of northern Florida. Abundance
estimates are 1,827 and 1,096 from ship and aerial surveys, respectively, of the EPA shelf (Davis et al.,
2000). Abundance estimates are 1,055 and 1,800 from ship and aerial surveys, respectively, of the EPA
slope, and 528 for the oceanic northern Gulf (Davis et al., 2000). This species feeds on small
cephalopods, fish, and benthic invertebrates (Perrin et al., 1994a), and has been seen feeding in a
coordinated manner on clupeid fishes in the northern Gulf (Fertl and Wiirsig, 1995).

Risso’s Dolphin

The Risso’s dolphin is an offshore, deepwater species that is distributed worldwide in tropical and
warm temperate waters (Kruse et al., 1999). Risso’s dolphins in the northern Gulf have been frequently
sighted along the shelf edge, along the upper slope, and most commonly, over or near the 200-m water
depth contour just south of the Mississippi River in recent years (Wiirsig et al., 2000). There is a strong
correlation between Risso’s dolphin distribution and the steeper portions of the upper continental slope,
which correlates with the distribution of their chief food source, cephalopds (Baumgartner, 1997; Davis et
al., 2000). Risso’s dolphins have been sighted in continental shelf waters less than 200 m (Mullin et al.,
1994a; Davis et al., 1998). Abundance estimates are 679 and 1,317 individuals from ship and aerial
surveys, respectively, of the EPA slope and 3,040 individuals for the oceanic northern Gulf (Davis et al.,
2000).

Melon-headed Whale

Melon-headed whales occur in tropical and subtropical waters throughout the world (Perryman et al.,
1994). Melon-headed whales are known to feed on squid and small fish. The first two records of
occurrence in the Gulf of this species are recent strandings, one in Texas in 1990, and the other in
Louisiana in 1991 (Barron and Jefferson, 1993). GulfCet surveys have made many sightings of melon-
headed whales, suggesting that this species is a regular inhabitant of the GOM (e.g., Mullin et al., 1994b).
Most melon-headed whale sightings have been in deepwaters, well beyond the edge of the continental
shelf (Mullin et al., 1994b; Davis and Fargion, 1996). Melon-headed whales have been sighted almost
exclusively west of the Mississippi River (Mullin and Hansen, 1999). The abundance for the oceanic
northern Gulf is estimated to be 1,734 individuals (Davis et al., 2000).
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Pygmy Killer Whale

Pygmy killer whales occur in tropical and subtropical waters throughout the world (Ross and
Leatherwood, 1994). This species eats mostly fish and squid, and occasionally attack other dolphins.
Pygmy killer whales do not appear to be common in the Gulf; most records are of strandings (Jefferson
and Schiro, 1997). Abundance estimates are 0 and 218 from ship and aerial surveys, respectively, of the
EPA slope and 175 for the oceanic northern Gulf (Davis et al., 2000). Pygmy killer whales in the Gulf
are generally found in water depths of 500-1,000 m (Davis and Fargion, 1996).

Killer Whale

Killer whales are found in all oceans and seas (Dahlheim and Heyning, 1999). Most killer whale
sightings in the northern Gulf have been in offshore waters greater than 200 m deep, although there are
other sightings from over the continental shelf (Davis and Fargion, 1996). Killer whales are found almost
exclusively in a broad area of the north-central Gulf (Mullin and Hansen, 1999). There was a sighting in
May 1998 of killer whales in DeSoto Canyon (Ortega, personal communication, 1998). Abundance
estimates were 0 for both ship and aerial surveys for the EPA slope and 68 for the oceanic northern Gulf
(Davis et al., 2000). Thirty-two individual killer whales have been photoidentified so far in the Gulf;
some individuals have a wide temporal and spatial distribution (some with a linear distance of more than
1,100 km) (O’Sullivan and Mullin, 1997). It is not known whether killer whales in the Gulf stay within
the confines of the Gulf or range more widely (Wiirsig et al., 2000). Worldwide, killer whales feed on
fishes, elasmobranchs, cephalopods, seabirds, sea turtles, and other marine mammals. An attack by killer
whales on a group of pantropical spotted dolphins was observed during one of the GulfCet surveys
(O’Sullivan and Mullin, 1997).

Pantropical Spotted Dolphin

The pantropical spotted dolphin is distributed in tropical and subtropical waters worldwide (Perrin
and Hohn, 1994). The pantropical spotted dolphin is the most common cetacean in the oceanic northern
Gulf (Mullin et al., 1994a; Davis and Fargion, 1996; Davis et al., 2000). Pantropical spotted dolphins are
typically found in waters deeper than 1,200 m (Mullin et al., 1994a; Davis et al., 1998), over the lower
slope, and in abyssal areas (Davis et al., 2000), but they also have been sighted on the continental shelf
(Mullin et al., 1994a). Baumgartner (1995) did not find that pantropical spotted dolphins had a preference
for any one habitat. He suggested that this species might be able to use prey species in each distinct
habitat (e.g., within the Loop Current, inside a cold-core eddy, or along the continental slope). This
ability very well may contribute to this species’ success and abundance in the northern Gulf. Abundance
estimates are 7,432 and 13,649 from ship and aerial surveys, respectively, of the EPA slope and 46,625
for the oceanic northern Gulf (Davis et al., 2000). Pantropical spotted dolphins prey on epipelagic fish
and squid.

Clymene Dolphin

The Clymene dolphin is a deepwater species endemic to tropical and subtropical waters of the
Atlantic (Perrin and Mead, 1994). The rarity of Clymene dolphin records for the Gulf in the past was
probably a result of this species’ recently clarified taxonomic status and the tendency for observers to
confuse it with other species (Jefferson and Schiro, 1997). The Clymene dolphin represents a significant
component of the northern GOM cetacean population (Mullin et al., 1994¢). Clymene dolphins are found
widely distributed in the western and the northeastern Gulf slope waters (Davis et al., 2000). Clymene
dolphins have been sighted in water depths from 612 to 1,979 m (2,000-6,500 ft) (Davis et al., 1998).
The Clymene dolphin was shown to have a relationship with the depth of the 15°C isotherm,
demonstrating a preference for waters where this isotherm shoals (most probably relating to productivity)
(Baumgartner, 1995). Abundance estimates are 0 and 2,292 from ship and aerial surveys, respectively, of
the EPA slope and 10,093 for the oceanic northern Gulf (Davis et al., 2000). Knowledge of feeding
habits of this species is limited to stomach contents (small fish and squid) of two individuals and one
observation of coordinated feeding on schooling fish in the northern Gulf (Perrin et al., 1981; Fertl et al.,
1997, respectively).
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Striped Dolphin

Striped dolphins occur in tropical and subtropical oceanic waters (Perrin et al., 1994b). Sightings in
the Gulf occur primarily over the deeper waters off the continental shelf; striped dolphins have been
sighted in waters with a bottom depth ranging from 570 to 1,997 m (1,870-6,550 ft) (Davis et al., 1998).
Distribution of the striped dolphin was shown to have a relationship with the depth of the 15°C isotherm,
demonstrating a preference for waters where this isotherm shoals (most probably relating to productivity)
(Baumgartner, 1995). Abundance estimates are 416 and 2,198 from ship and aerial surveys, respectively,
of the EPA slope and 4,381 for the oceanic northern Gulf (Davis et al., 2000). Striped dolphins feed
primarily on small, mid-water squid and fish (especially lanternfish).

Spinner Dolphin

Spinner dolphins occur worldwide in tropical oceanic waters (Perrin and Gilpatrick, 1994). Sightings
of spinner dolphins in the northern Gulf occur primarily over the deeper waters off the continental shelf
with a bottom depth range of 526-1,776 m (1,725-5,825 ft) (Davis et al., 1998). Although sample sizes
are small, most spinner dolphin sightings are east of the Mississippi River (Mullin and Hansen, 1999).
Distribution of the spinner dolphin was shown to have a relationship with the depth of the 15°C isotherm,
demonstrating a preference for waters where this isotherm shoals (most probably relating to productivity)
(Baumgartner, 1995). Abundance estimates were 5,319 and 8,670 from ship and aerial surveys,
respectively, of the EPA slope and 11,251 for the oceanic northern Gulf (Davis et al., 2000). Spinner
dolphins feed on mid-water fish and squid.

Rough-toothed Dolphin

Rough-toothed dolphins are found in tropical to warm temperate waters globally (Miyazaki and
Perrin, 1994). Sightings in the Gulf of this species occur primarily over the deeper waters (950-1,100 m)
off the continental shelf (Mullin et al., 1994a; Davis et al., 1998). Most of the rough-toothed dolphin
sightings have been west of the Mississippi River (Mullin and Hansen, 1999). A mass stranding of 62
rough-toothed dolphins occurred near Cape San Blas, Florida, on December 14, 1997. Four of the
stranded dolphins were rehabilitated and released; three carried satellite-linked transmitters (Wells et al.,
1999b). Water depth at tracking locations of these individuals averaged 195 m (640 ft). Data from the
tracked individuals, plus additional sightings at Santa Rosa Beach on December 28-29, 1998 (Rhinehart
et al., 1999) suggest a regular occurrence of this species in the northern Gulf, which was undocumented.
Abundance estimates are 16 and 165 from ship and aerial surveys, respectively, of the EPA slope and 453
for the oceanic northern Gulf (Davis et al., 2000). This species feeds on cephalopods and fish.

Fraser’s Dolphin

This is a tropical species (Perrin et al., 1994c), with few records from the Atlantic Ocean
(Leatherwood et al., 1993). This species was previously known to the Gulf from only a mass stranding in
the Florida Keys in 1981 (Hersh and Odell, 1986). GulfCet ship-based surveys led to sightings of two
large herds (greater than 100 individuals) and first-time recordings of sounds produced by these animals
(Leatherwood et al., 1993). The sightings in the northwestern part of the Gulf were in waters around
1,000 m (3,280 ft) deep (Davis and Fargion, 1996). From 1992 to 1996, there were at least three
strandings in Florida and Texas (Wiirsig et al., 2000). The abundance for the EPA slope was estimated to
be 942 (Davis et al., 2000). Fraser’s dolphins feed on mid-water fish, squid, and crustaceans.

Short-finned Pilot Whale

Short-finned pilot whales are found in warm temperate to tropical waters of the world, generally in
deep offshore areas (Bernard and Reilly, 1999). Based on historical records (mostly strandings), the
short-finned pilot whale would be considered one of the most common offshore cetaceans in the Gulf
(Jefferson and Schiro, 1997). However, the short-finned pilot whale has only occasionally been sighted
during recent surveys in the northern Gulf. One potential explanation for the preponderance of pilot
whales in the older records were misidentifications of other “blackfish” (e.g., false killer, killer, pygmy
killer, and melon-headed whales) (Jefferson and Schiro, 1997). Short-finned pilot whales have been
sighted almost exclusively west of the Mississippi River (Mullin and Hansen, 1999). There was one
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sighting of short-finned pilot whales in the EPA slope during GulfCet II, in the extreme western part of
the study area (Davis et al., 2000). Short-finned pilot whales occur in the deeper slope waters with a
mean bottom depth of 863 m (2,830 ft) (Davis et al., 1998). Abundance estimates are 0 and 160 from
ship and aerial surveys, respectively, of the EPA slope and 1,471 for the oceanic northern Gulf (Davis et
al., 2000). Squids are the predominant prey, with fish being taken occasionally.

False Killer Whale

False killer whales are found in deep offshore waters in tropical to warm temperate zones (Odell and
McClune, 1999). Most sightings have been made in oceanic waters greater than 200 m deep, although
there have been sightings from over the continental shelf (Davis and Fargion, 1996). Although sample
sizes are small, most false killer whale sightings have been east of the Mississippi River (Mullin and
Hansen, 1999). Abundance estimates are 311 and 150 from ship and aerial surveys, respectively, of the
EPA slope and 817 for the oceanic northern Gulf (Davis et al., 2000). False killer whales primarily eat
fish and cephalopods, but they have been known to attack other toothed whales.

3.3.3.2. Endangered and Threatened Species

There are five baleen (northern right, blue, fin, sei, and humpback) whale species, one toothed
(sperm) whale species, and one sirenian (West Indian manatee) occurring in the GOM that are
endangered. The sperm whale is common in the Gulf, while the baleen whales are considered
uncommon.

Northern Right Whale

The northern right whale is one of the world’s most endangered whales. It has a massive head that
can be up to one-third of its body length (Jefferson et al., 1993). Right whales forage primarily on
subsurface concentrations of calanoid copepods by skim feeding with their mouths agape (Watkins and
Schevill, 1976). Northern right whales range from wintering and calving grounds in coastal waters of the
southeastern U.S. to summer feeding, nursery, and mating grounds in New England waters and northward
to the Bay of Fundy and the Scotian Shelf. Five major habitats or congregation areas have been identified
for the western North Atlantic right whale: (1) southeastern U.S. coastal waters; (2) Great South Channel;
(3) Cape Cod Bay; (4) Bay of Fundy; and (5) the Scotian Shelf. The distribution of approximately 85
percent of the winter population and 33 percent of the summer population is unknown. During the winter,
a portion of the population moves from the summer foraging grounds to the calving/breeding grounds off
Florida, Georgia, and South Carolina. Calves are produced off the coast of the southeastern U.S.

The coastal nature and slow swimming speed of the northern right whale makes it especially
vulnerable to human activities (USDOC, NMFS, 1991). Based on a census of individual whales
identified using photo-identification techniques, the western North Atlantic population size was estimated
to be 295 individuals in 1992 (Waring et al., 1999). Confirmed historical records of northern right whales
in the GOM consist of a single stranding in Texas (Schmidly et al., 1972) and a sighting off Sarasota
County, Florida (Moore and Clark, 1963; Schmidly, 1981). The northern right whale is not a normal
inhabitant of the GOM; existing records probably represent extralimital strays from the wintering grounds
of this species off the southeastern U.S. from Georgia to northeastern Florida (Jefferson and Schiro,
1997).

Blue Whale

The blue whale is the largest animal known. Like all rorquals, the blue whale is slender and
streamlined. The blue whale feeds almost exclusively on zooplankton via a combination of gulping and
lunge-feeding in areas of heavy prey concentration (Yochem and Leatherwood, 1985). The blue whale
occurs in all major oceans of the world; some blue whales are resident, some are migratory (Jefferson et
al., 1993; USDOC, NMFS, 1998a). Those that migrate move poleward to feeding grounds in spring and
summer, after wintering in subtropical and tropical waters (Yochem and Leatherwood, 1985). Records of
the blue whale in the Gulf consist of two strandings on the Texas coast (Lowery, 1974). There appears to
be little justification for considering the blue whale to be a regular inhabitant of the GOM (Jefferson and
Schiro, 1997).
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Fin Whale

The fin whale is the second largest rorqual. The fin whale has unusual head coloration; it is markedly
asymmetric with the right lower jaw being largely white in contrast to the rest of the head, which is dark.
Fin whales are active lunge feeders, taking small invertebrates, schooling fishes, and squid (Jefferson et
al., 1993). Fin whales have a worldwide distribution and are most commonly sighted where deepwater
approaches the coast (Jefferson et al., 1993). The fin whale makes regular seasonal migrations between
temperate waters, where it mates and calves, and the more polar feeding grounds occupied in the summer
months. Sightings in the Gulf have typically been made in deeper waters, more commonly in the north-
central area (Mullin et al., 1991). There are seven reliable reports of fin whales in the Gulf, indicating
that fin whales are not abundant in the GOM (Jefferson and Schiro, 1997). It is possible that the Gulf
represents a portion of the range of a low latitude western Atlantic population; however, it is more likely
that fin whales are extralimital to this area (Jefferson and Schiro, 1997).

Sei Whale

The sei whale is a medium-sized rorqual. Sei whales skim copepods and other small prey types,
rather than lunging and gulping like other rorquals (Gambell, 1985). Sei whales are open ocean whales,
not often seen close to shore (Jefferson et al., 1993). They occur from the tropics to polar zones, but are
more restricted to mid-latitude temperate zones than are other rorquals (Jefferson et al., 1993). The sei
whale is represented in the Gulf by only four reliable records (Jefferson and Schiro, 1997). One stranding
was reported for the Florida Panhandle (Jefferson and Schiro, 1997). This species should be considered
most likely to be of accidental occurrence in the Gulf, although it is worth noting that three of the four
reliable records were from strandings in eastern Louisiana (Jefferson and Schiro, 1997).

Humpback Whale

The humpback whale is more robust in body than other balaenopterids. They have rounded heads and
extremely long flippers that are often all or partly white. They occur in all oceans, feeding in higher
latitudes during spring, summer, and autumn, and migrating to a winter range over shallow tropical banks,
where they calve and presumably mate (Jefferson et al., 1993). Humpbacks are adaptable lunge feeders,
using a variety of techniques to help concentrate krill and small schooling fish for easier feeding (Winn
and Reichley, 1985). During summer, there are at least five geographically distinct humpback whale
feeding aggregations occurring between latitudes 42° N. and 78° N. latitude; the western North Atlantic
stock is considered to include all humpback whales (an estimated 5,450 individuals) from these five
feeding areas. Humpback whales from all feeding areas migrate to the Caribbean in winter, where
courtship, breeding, and calving occur, although some animals have been reported in the feeding regions
during winter. There have been occasional reports of humpback whales in the northern Gulf in Florida
waters: a confirmed sighting of a humpback whale in 1980 in the coastal waters off Pensacola (Weller et
al., 1996); two questionable records of humpback whale sightings from 1952 and 1957 off the coast of
Alabama (Weller et al., 1996); a stranding east of Destin, Florida, in mid-April 1998 (Mullin, personal
communication, 1998); and a confirmed sighting of six humpback whales in May 1998 in DeSoto Canyon
(Ortega, personal communication, 1998). It seems likely that some humpbacks stray into the GOM
during the breeding season on their return migration northward. The time of the year (winter and spring)
and the small size of the animals involved suggest that these sightings are inexperienced yearlings on their
first return migration (Weller et al., 1996).

Sperm Whale

The sperm whale is the largest toothed whale. Large mesopelagic squid are the primary diet of sperm
whales; other cephalopods, demersal fishes, and occasionally benthic invertebrates may also be eaten
(Rice, 1989; Clarke, 1996). Sperm whales are distributed from the tropics to the pack-ice edges in both
hemispheres, although generally only large males venture to the extreme northern and southern portions
of their range (Jefferson et al., 1993). As a group, sperm whales seem to prefer certain areas within each
major ocean basin, which historically have been termed “grounds” (Rice, 1989). As deep divers, sperm
whales tend to inhabit oceanic waters, but they do come close to shore where submarine canyons or other
physical features bring deepwater near the coast (Jefferson et al., 1993).
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The sperm whale is the most abundant large cetacean in the GOM; it has been sighted on most
surveys conducted in deeper waters (Fritts et al., 1983; Mullin et al., 1991; Davis and Fargion, 1996).
Abundance estimates are 57 and 37 from ship and aerial surveys of the EPA slope, respectively, and 387
for the oceanic northern Gulf (Davis et al., 2000). Sperm whales are found primarily in deepwaters
beyond the edge of the continental shelf, frequently along the lower slope (1,000-2,000 m water depth),
although there are a few records from over the shelf (Collum and Fritts, 1985; Mullin et al., 1994a;
Jefferson and Schiro, 1997). Sperm whales in the Gulf occur in waters with a mean bottom depth of
1,105 m (3,625 ft) (Davis et al., 1998).

Mesoscale patterns in the biological and physical environment are important in regulating sperm
whale habitat usage (Griffin, 1999). Baumgartner (1995) noted that sperm whales avoided warm features
characterized by a depressed 15°C isotherm and warm water at 100-m water depth; the highest sighting
rates occurred in a cooler watermass characterized by intermediate to cool temperatures at 100 m and a
moderately shallow 15°C isotherm. Sperm whales were found in waters with the steepest sea surface
temperature gradient; sperm whales may forage along the thermal fronts associated with eddies (Davis et
al., 1998). The GulfCet II study found that most sperm whales were concentrated along the slope in or
near cyclones (Davis et al., 2000). Congregations of sperm whales are commonly seen off the shelf edge
in the vicinity of the Mississippi River Delta (Mullin et al., 1994a; Davis and Fargion, 1996; Davis et al.,
2000). Low-salinity, nutrient-rich water from the Mississippi River, which may contribute to enhanced
primary and secondary productivity in the north-central Gulf, may explain the year-round presence of
sperm whales south of the delta. Sperm whales have also been sighted with some regularity in the
DeSoto Canyon in the northeastern Gulf. These observations have included very large male sperm
whales. It is likely that there is a resident population of sperm whales in the Gulf (Jefferson and Schiro,
1997), consisting of females, calves, and immature whales (Davis and Fargion, 1996; Weller et al., 2000).
Sperm whales in the Gulf are currently considered to be a separate stock from those in the Atlantic and
Caribbean (Waring et al., 1997).

3.3.3.3. Cetacean Distribution within Offshore Waters of the Northern GOM

Factors influencing the spatial and temporal distribution and abundance of cetaceans may be
environmental, biotic, or anthropogenic. Environmental factors encompass physiochemical,
climatological, or geomorphological parameters. Biotic factors include the distribution and abundance of
prey, inter- and intra-specific competition, reproduction, natural mortality, catastrophic events (e.g., die
offs), and predation (Davis et al., 1998). Anthropogenic factors include historical hunting pressure (on
some populations or species), pollution, habitat loss and degradation, vessel traffic, recreational and
commercial fishing, oil and gas development and production, seismic exploration, and other manmade
sources of noise in the sea.

Within the northern Gulf, many of the environmental and biotic factors influencing the distribution of
cetaceans are affected by various hydrological circulation patterns. River discharge, wind stress, and the
Loop Current generally drive these patterns. The major river system in this area is the Mississippi-
Atchafalaya. Most of the river discharge into the northern Gulf is transported west and along the coast.
Circulation on the continental shelf is largely wind-driven, with localized effects from freshwater (i.e.,
riverine) discharge. Beyond the shelf, the Loop Current in the eastern Gulf chiefly drives mesoscale
circulation. Meanders of the Loop Current create warm-core anticyclonic eddies (anticyclones) once or
twice annually that migrate westward. The anticyclones in turn spawn cold-core cyclonic eddies
(cyclones). Together, anticyclones and cyclones govern the circulation of the continental slope in the
central and western Gulf. The Loop Current and anticyclones are dynamic features that transport large
quantities of high-salinity, nutrient-poor water across the near-surface waters of the northern Gulf.
Cyclones, in contrast, contain high concentrations of nutrients and stimulate localized production. The
combination of added nutrients into the northern Gulf from river outflow and mesoscale circulation
features enhances productivity, and consequently the abundance of various species of fishes and
cephalopods that cetaceans prey upon in the northern Gulf. The dynamics of these oceanographic
features in turn affect the spatial and temporal distribution of prey species and ultimately influence
cetacean diversity, abundance, and distribution (Mullin et al., 1994b; Davis et al., 2000).

Studies conducted during the GulfCet I program demonstrated a correlation of cetacean distribution
patterns with certain geomorphic features such as seafloor depth or topographic relief. These studies
suggested that seafloor depth was the most important variable in habitat partitioning among cetacean
species in the northern Gulf (Baumgartner, 1995; Davis et al., 1998). For example, GulfCet I surveys,
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along with other surveys (such as the subsequent GulfCet II program) and opportunistic sightings of
cetaceans within the U.S. GOM, found that only the Atlantic spotted dolphin and the coastal form of the
bottlenose dolphin were common inhabitants of the continental shelf. The remaining species of cetaceans
known to regularly occur in the Gulf (with possible exception of the Bryde’s whale) were sighted on the
continental slope (Mullin et al., 1994b; Jefferson, 1995; Davis et al., 1998 and 2000). During the GulfCet
IT program, the most commonly sighted cetaceans on the continental slope were bottlenose dolphins
(pelagic form), pantropical spotted dolphins, Risso’s dolphins, and dwarf/pygmy sperm whales. The most
abundant species on the slope were pantropical spotted and spinner dolphins. Sperm whales sighted
during GulfCet II surveys were found almost entirely in the north-central and northeastern Gulf, and near
the 1,000-m (3,280-ft) isobath on the continental slope (Davis et al., 2000).

An objective of the GulfCet II program was to correlate a number of environmental parameters such
as selected hydrographic features with cetacean sighting data in an effort to characterize cetacean habitats
in the GOM (Davis et al., 2000). From GulfCet Il surveys, sightings of cetaceans along the slope were
concentrated in cyclones where production (in this case, measured chlorophyll concentration) was
elevated; increased primary production within these cyclonic features enhances secondary production,
including preferred prey items. Sightings of these oceanic species, however, were much less frequent in
water depths greater than 2,000 m (6,562 ft) and in anticyclones. Sperm whales tended to occur along the
mid-to-lower slope, near the mouth of the Mississippi River and, in some areas, in cyclones and zones of
confluence between cyclones and anticyclones. From these data, it was suggested that the greater
densities of cetaceans sighted along the continental slope, rather than abyssal areas, of the northern Gulf,
probably result from localized conditions of enhanced productivity, especially along the upper slope, and
as a result of the collisions of mesoscale eddies with the continental margin (Davis et al., 2000).

In the north-central Gulf, the relatively narrow continental shelf south of the Mississippi River Delta
may be an additional factor affecting cetacean distribution, especially in the case of sperm whales (Davis
et al., 2000). Outflow from the Mississippi River mouth transports large volumes of low salinity,
nutrient-rich water southward across the continental shelf and over the slope. River outflow may also be
entrained within the confluence of a cyclone-anticyclone eddy pair and transported beyond the continental
slope. In either case, this input of nutrient-rich water leads to a localized deepwater environment with
enhanced productivity and may explain the presence of a resident population of sperm whales within 50
km (31 mi) of the Mississippi River Delta in the vicinity of the Mississippi Canyon.

Temporal variability in the distribution of cetaceans in the northern GOM may also be dependent
upon the extent of river discharge and the presence and dynamic nature of mesoscale hydrographic
features such as cyclones. Consequently, the distribution of cetacean species will change in response to
the movement of prey species associated with these hydrographic features. GulfCet I and II survey data
determined that most cetacean species routinely or commonly sighted in the northern Gulf apparently
occur in these waters throughout the year. However, seasonal abundance of certain species or species
assemblages in slope waters may vary at least regionally (Baumgartner, 1995; Davis et al., 1998 and
2000).

3.3.3.4. West Indian Manatee

The West Indian manatee (7Trichechus manatus) is the only sirenian known to occur in tropical and
subtropical coastal waters of the southeastern U.S., GOM, Caribbean Sea, and the Atlantic coast of
northern and northeastern South America (Reeves et al., 1992; Jefferson et al., 1993; O’Shea et al., 1995).
There are two subspecies of the West Indian manatee: the Florida manatee (7. m. latirostris), which
ranges from the northern GOM to Virginia; and the Antillean manatee (7. m. manatus), which ranges
from northern Mexico to eastern Brazil, including the islands of the Caribbean Sea.

During warmer months, manatees are common along the west coast of Florida from the Everglades
National Park northward to the Suwannee River in northwestern Florida and less common farther
westward. In winter, the population moves southward to warmer waters. The winter range is restricted to
smaller areas at the southern tip of Florida and to waters near localized warm-water sources, such as
power plant outfalls and natural springs in west-central Florida. Crystal River, in Citrus County, is
typically the northern limit of the manatee’s winter range on the Gulf Coast. There are thirteen winter-
aggregation sites on the Florida west coast for manatees (USDOI, FWS, 2001). The number of manatees,
and probably the proportion of the manatee population, using localized warm-water refuges have
increased appreciably (MMC, 1999). It is not known to what extent the increasing use of refuges in the
Tampa Bay area is due to manatee population growth and/or redistribution of the manatees formerly
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wintering in southern Florida. Manatees are uncommon along the Florida Panhandle and are infrequently
found (strandings and sightings) as far west as Louisiana and Texas (Powell and Rathbun, 1984; Rathbun
et al., 1990; Schiro et al., 1998). Several sightings of two different animals were documented in the bays
of the Texas Coastal Bend region (centered at Corpus Christi, Texas) during September and November
2001 (Beaver, personal communication, 2001).

Aerial surveys to estimate manatee populations are conducted during colder months when manatees
aggregate at warm-water refuges in Florida. There are approximately 1,300 manatees on the Gulf Coast
of Florida (Ackerman, personal communication, 1999). One manatee that died in Louisiana waters was
determined to be from Tampa Bay, Florida. The manatees occasionally appearing in south Texas waters
might be strays from Mexico rather than Florida (Powell and Rathbun, 1984). Manatees found in east
Texas probably come from Florida.

Two important aspects of manatee physiology influence their behavior and distribution: nutrition and
metabolism. Manatees are herbivores that feed opportunistically on a wide variety of submerged,
floating, and emergent vegetation (USDOI, FWS, 2001b). Distribution of the manatee is limited to low-
energy, inshore habitats supporting the growth of seagrasses (Hartman, 1979). Manatees have an
unusually low metabolic rate and a high thermal conductance that leads to energetic stresses in winters,
which are remedied by migration to warmer areas and aggregating in warm water refuges (Hartman,
1979; O’Shea et al.,, 1995; Deutsch et al., 1999). Manatees primarily use open coastal (shallow
nearshore) areas, estuaries, and are also found far up freshwater tributaries. Shallow grass beds with
access to deep channels are preferred feeding areas in coastal and riverine habitats (USDOI, FWS,
2001b). Manatees often use secluded canals, creeks, embayments, and lagoons, particularly near the
mouths of coastal rivers and sloughs, for feeding, resting, mating, and calving (USDOI, FWS, 2001b).
Natural and artificial freshwater areas are sought by manatees in estuarine and brackish areas (USDOI,
FWS, 2001b) for drinking. Florida manatees can exist for some time without freshwater, but it is
believed that they must have access to freshwater periodically to survive (Reynolds and Odell, 1991). It
is important that adequate freshwater sources be a component of manatee conservation strategies.
Manatee protection has focused on protecting essential manatee habitats (seagrass beds have declined in
most parts of Florida), as well as reducing direct causes of mortality, injury, and disturbance caused by
people.

Notwithstanding their association with coastal areas, a manatee was documented far offshore at
several OCS work barges where it was grazing on algae growing on the vessel’s sides and bottom
(Valade, written communication, 2001). Multiple sightings of this animal occurred in October 2001 in
water exceeding 1,500 m (5,000 ft) in depth in Mississippi Canyon Block 85, 130 mi east-southeast of
Venice, Louisiana, and adjacent to the EPA sale area.

3.3.4. Sea Turtles

Endangered and Threatened Species

Five species of sea turtle are found in the waters of the GOM: Kemp’s ridley, loggerhead, green,
leatherback, and hawksbill. All are protected under the ESA; and all except the loggerhead turtle
(threatened) are listed as endangered. Sea turtles spend nearly all of their lives in the water. Females
must emerge periodically from the ocean to nest on beaches. Sea turtles are long-lived, slow-reproducing
animals. It is generally believed that all sea turtle species spend the first few years of their lives in pelagic
waters, occurring in driftlines and convergence zones (in sargassum rafts) where they find refuge and
food in items that accumulate in surface circulation features (Carr, 1986 and 1987). Genetic analysis of
sea turtles has revealed in recent years that discrete, non-interbreeding stocks of sea turtles make up
“worldwide extensive ranges” of the various species.

Adult turtles in the Gulf are apparently less abundant in the deeper waters of the Gulf than they are in
waters less than 27-50 m (80-160 ft) deep (NRC, 1990). More sea turtles are sighted in the northeastern
Gulf than in the northwestern Gulf (Thompson, 1988). Sea turtle abundance in the Gulf appears to
increase dramatically east of Mobile Bay (Davis et al., 2000). Factors such as water depth, bottom
sediments, and prey availability may account for this. In the offshore Gulf, sea turtle distribution has
been linked to zones of convergence.
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Green

The green turtle (Chelonia mydas) is the largest hard-shelled sea turtle and commonly reaches 150 kg
(330 1b) (USDOC, NMFS, 1990). The green turtle has a global distribution in tropical and subtropical
waters.

Green turtles primarily occur in coastal waters, where they forage on seagrasses, algae, and associated
organisms (Carr and Caldwell, 1956; Hendrickson, 1980). Some green turtles may move through a series
of “developmental” feeding habitats as they grow (Hirth, 1997). Small pelagic sea turtles are
omnivorous. Adult green turtles in the Caribbean and GOM are herbivores, feeding primarily on
seagrasses and, to a lesser extent, on algae and sponges. Areas that are known as important feeding areas
for green turtles in Florida include the Indian River, Florida Bay, Homosassa River, Crystal River, and
Cedar Key (USDOC, NMFS, 1990). Green turtles in the Western Gulf are primarily restricted to the
lower Texas coast where seagrass meadows and algae-laden jetties provide them developmental habitat,
especially during warmer months (Landry and Costa, 1999).

Leatherback

The leatherback (Dermochelys coriacea) is the largest of the sea turtles and commonly reaches 200-
700 kg (440-1,540 1b) (USDOC, NMFS, 1992). Leatherbacks have unique deep-diving abilities (Eckert
et al., 1986), a specialized jellyfish diet (Brongersma, 1972), and unique physiological properties that
distinguish them from other sea turtles (Lutcavage et al., 1990; Paladino et al., 1990). This species is the
most pelagic and most wide-ranging of sea turtles, undertaking extensive migrations following depth
contours for hundreds, even thousands, of kilometers (Morreale et al., 1996; Hughes et al., 1998).

The leatherback’s distribution is not entirely oceanic. It is commonly found in relatively shallow
continental shelf waters along the U.S. Atlantic Coast (Hoffman and Fritts, 1982; Knowlton and Weigle,
1989; Shoop and Kenney, 1992) and northern GOM (Leary, 1957; Fritts et al., 1983; Lohoefener et al.
1988, 1990; Collard, 1990; Davis et al., 2000). Based on a summary of several studies, Davis and
Fargion (1996) concluded that primary habitat of the leatherback in the northwestern Gulf is oceanic
(>200 m). In contrast, the overall densities of leatherbacks in the Eastern Gulf on the shelf and on the
slope were similar (Davis et al., 2000). It has been suggested that the region from Mississippi Canyon
east to DeSoto Canyon appears to be an important habitat for leatherbacks (Davis and Fargion, 1996).
The majority of sightings of leatherbacks during the GulfCet surveys occurred just north of DeSoto
Canyon (Davis and Fargion, 1996; Davis et al., 2000). The nearly disjunct summer and winter
distributions of leatherback sightings on the slope in the Eastern Gulf during GulfCet II indicate that
specific areas may be important to this species either seasonally or for short periods of time. These
specific locations are most probably correlated with oceanographic conditions and resulting
concentrations of prey. Large numbers of leatherbacks in waters off the northeast U.S. have been
associated with concentrations of jellyfish (Shoop and Kenney, 1992). Other clusterings of leatherback
sightings have been reported for the northern Gulf: 8 leatherbacks were sighted on one day in DeSoto
Canyon (Davis and Fargion, 1996), 11 during one day just south of the Mississippi River Delta, and 14
during another day in DeSoto Canyon (Lohoefener et al., 1990).

Hawksbill

The hawksbill sea turtle (Eretmochelys imbricate) is a medium-sized sea turtle that can reach up to 80
kg (176 1b) (Hildebrand, 1982) (USDOC, NMFS, 1993). The hawksbill occurs in tropical and subtropical
seas of the Atlantic, Pacific, and Indian Oceans. The species is widely distributed in the Caribbean Sea
and western Atlantic Ocean. In the continental U.S., the species is recorded from all the Gulf States and
from along the eastern seaboard as far north as Massachusetts, with the exception of Connecticut;
however, sightings north of Florida are rare (USDOC, NMFS, 1993). Stranded hawksbills have been
reported in Texas (Hildebrand, 1982; Amos, 1989) and in Louisiana (Koike, 1996); these tend to be either
hatchlings or yearlings. They have been reported accidentally caught in a purse seine net offshore of
Louisiana (Rester and Condrey, 1996). Texas and Florida are the only states where hawksbills are sighted
with any regularity (USDOC, NMFS, 1993).
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Kemp’s Ridley

The Kemp’s ridley (Lepidochelys kempi) is the smallest sea turtle and the most imperiled, generally
weighing less than 45 kg (100 1b). The GOM’s population of nesting females has dwindled from an
estimated 47,000 in 1947 to a current nesting population of approximately 1,500 females (Byles et al.,
1996). The population crash that occurred between 1947 and the early 1970°s may have been the result of
both intensive annual harvest of the eggs and mortality of juveniles and adults in trawl fisheries (NRC,
1990). The recovery of the species has been forestalled primarily by incidental mortality in commercial
shrimping, preventing adequate recruitment into the breeding population (USDOI, FWS 1992; USDOC,
NMEFS, 1992).

There is little prolonged utilization of offshore habitats by this species. Hatchlings appear to disperse
offshore and are sometimes found in sargassum mats (Collard and Ogren, 1990). Two juvenile Kemp’s
ridleys were found drifting in sargassum: one was found 4.6 km (25 nmi) south of Mobile, Alabama; the
other 2.5 nmi off Horseshoe and Pepperfish Keys on the north-central Gulf Coast of Florida (Manzella et
al., 1991). In the pelagic stage, the turtle is dependent on currents, fronts, and gyres to determine their
distribution. In the Gulf, Kemp’s ridleys inhabit nearshore areas, being most abundant in coastal waters
from Texas to west Florida (Ogren, 1989; Marquez, 1990 and 1994; Rudloe et al., 1991). Kemp’s ridleys
display strong seasonal fidelity to tidal passes and adjacent beachfront environs of the northern Gulf
(Landry and Costa, 1999).

Loggerhead

The loggerhead sea turtle (Caretta caretta), reaching 110 kg (250 1b), is the most common sea turtle
species in the northern Gulf (e.g., Fritts et al., 1983; Fuller and Tappan, 1986; Rosman et al., 1987;
Lohoefener et al., 1990) and the most abundant species of sea turtle occurring in U.S. waters. The
loggerhead occurs throughout the inner continental shelf from Florida through Cape Cod, Massachusetts.

Juvenile and subadult loggerheads are omnivorous, foraging on pelagic crabs, molluscs, jellyfish, and
vegetation captured at or near the surface (Dodd, 1988; Plotkin et al., 1993). Adult loggerheads are
generalist carnivores that forage on nearshore benthic invertebrates (Dodd, 1988). The banks off the
central Louisiana coast and near the Mississippi Delta are also important sea turtle feeding areas
(Hildebrand, 1982).

Aerial surveys indicate that loggerheads are largely distributed in water depths less than 100 m
(Shoop et al., 1981; Fritts et al,, 1983). Loggerheads were sighted throughout the northern Gulf
continental shelf, near the 100-m isobath (>100 m), during GulfCet aerial surveys (Davis et al., 2000) and
also in deepwater (>1,000 m). Loggerhead abundance in slope waters of the eastern Gulf increased
appreciably during winter (Davis et al., 2000). It is not clear why adult loggerheads would occur in
oceanic waters, unless they were traveling between foraging sites in distant and separate areas on the
continental shelf or seeking warmer waters during winter (Davis et al., 2000). Loggerheads have been
found to be abundant in Florida waters (Fritts and Reynolds, 1981; Fritts et al., 1983; Davis et al., 2000).
Census dives made near artificial reefs and a sunken offshore platform near Panama City, Florida, noted
17 sightings of sea turtles; all turtles sighted were loggerheads (Rosman et al., 1987). In the Central Gulf,
loggerheads are very abundant just offshore of Breton and Chandeleur Islands (Lohoefener et al., 1990).

3.3.5. Coastal and Marine Birds

The analysis in the Final EIS for Lease Sale 181 (USDOI, MMS, 2001a; Figure I1I-7) provides an
analysis of the proportion of the shoreline in the EPA sale area that functions as bird habitat and as
nesting area. This analysis included the aquatic birds that could be contacted by an oil spill associated
with exploratory drilling in the area offered for lease in Sale 181. Analysis of impacts of spilled oil from
OCS Program activities was aided by quantifying coastal bird distributions and abundances within
shoreline segments between the state of Mississippi and Sarasota Bay, Florida (USDOI, MMS, 2001a;
Figure 1II-7) and proportions of usage by each major class of nonendangered and nonthreatened bird
(diving, passerine, pelagic, raptor, shorebird, wading bird, waterfowl and gulls and their allies) and by
individual endangered or threatened birds or species of concern (piping plover, snowy plover, bald eagle,
and brown pelican). Next, proportions of coastal usage by each type of bird were estimated for each of
the segments. Ranges from the segment with highest proportion to the segment with lowest proportion
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were listed for each type of bird in Table III-7 of the Final EIS for Lease Sale 181 (USDOI, MMS,
2001a). Habitat and nesting data for the Louisiana coastline are not yet available.

3.3.5.1. Nonendangered and Nonthreatened Species

The offshore waters, coastal beaches, and contiguous wetlands of the northeastern GOM are
populated by both resident and migratory species of coastal and marine birds. This analysis assumes five
major groups in the area of concern: seabirds, shorebirds, marsh and wading birds, waterfowl, and raptors.
Many species are mostly pelagic and, therefore, are rarely sighted nearshore. Fidelity to nesting sites
varies from year to year along the Gulf Coast (Martin and Lester, 1991). Birds may abandon sites along
the northern Gulf Coast because of altered habitat and excessive human disturbance.

Seabirds

Seabirds are a diverse group of birds that spend much of their lives on or over saltwater (Table 3-3).
Species diversity and overall abundance is highest in the spring and summer and lowest in the fall and
winter. Four ecological categories of seabirds have been documented in the deepwater areas of the Gulf:
summer migrants (e.g., shearwaters, storm petrels and boobies), summer residents that breed in the Gulf
(e.g., sooty, least, and sandwich tern, and frigate birds), winter residents (e.g., gannets, gulls, and jaegers),
and permanent resident species (e.g., laughing gulls and royal and bridled terns) (Hess and Ribic, 2000;
USDOI, MMS, 2001a) Collectively, they live far from land most of the year, roosting on the water
surface, except at breeding time when they return to nesting areas along coastlines (Terres, 1991).
Seabirds typically aggregate in social groups called colonies; the degree of colony formation varies
between species (Parnell et al., 1988). They also tend to associate with various oceanic conditions
including specific sea-surface temperatures, salinities, areas of high planktonic productivity, or current
activity. Seabirds obtain their food from the sea with a variety of behaviors including piracy, scavenging,
dipping, plunging, and surface seizing.

Table 3-3

Common Seabirds of the Northern Gulf of Mexico

Common Name Scientific Name Occurrence* Feeding Behavior and Diet

Wilson's storm-petrel Oceanites oceanicus | Summer resident Picks crustaceans, fish, and squid
from the sea surface

Magnificent frigatebird | Fregata magnificens | Summer resident Dives to pluck jellyfish, fish, and
crustaceans from the sea surface

Northern gannet Morus bassanus Wintering resident | Fish and squid

Masked booby Sula dactylatra Wintering resident | Plunge dives for flying fishes and
small squid

Brown booby Sula leucogaster Wintering resident | Prefers to perch; comes ashore at
night to roost

Cory’s shearwater Calonectris diomedea | Summer resident Feeds at the water surface at night on
crustaceans and large squid

Greater shearwater Puffinus gravis Summer resident Dives to catch fish

Adubon shearwater Puffinus lherminieri Summer resident Dives to catch fish, squid, and other
organisms

*All major seabirds are distributed Gulfwide.

Shorebirds

Shorebirds are those members of the order Charadriiformes generally restricted to coastline margins
(beaches, mudflats, etc.). Gulf of Mexico shorebirds comprise five taxonomic families — Jacanidae
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(jacanas), Haematopodidae (oystercatchers), Recurvirostridae (stilts and avocets), Charadriidae (plovers),
and Scolopacidae (sandpipers, snipes, and allies) (Hayman et al., 1986). An important characteristic of
almost all shorebird species is their strongly developed migratory behavior, with some shorebirds
migrating from nesting places in the far north to the southern part of South America (Terres, 1991). Both
spring and fall migrations take place in a series of “hops” to staging areas where birds spend time feeding
heavily to store up fat for the sustained flight to the next staging area; many coastal habitats along the
GOM are critical for such purposes. Along the Gulf Coast, observers have recorded 44 species of
shorebirds. Six species nest in the area; the remaining species are wintering residents and/or “staging”
transients (Pashley, 1991). Although variations occur between species, most shorebirds begin breeding at
1-2 years of age and generally lay 3-4 eggs per year. They feed on a variety of marine and freshwater
invertebrates and fish, and small amounts of plant life.

Marsh and Wading Birds

Wading birds have long legs that allow them to forage by wading into shallow water, while they use
their usually long necks and long bills to probe under water or to make long swift strokes to seize fish,
frogs, aquatic insects, crustaceans, and other prey (Terres, 1991) (Table 3-4). These families have
representatives in the northern Gulf: Ardeidae (herons, bitterns, and egrets), Ciconiidae (storks),
Threskiornithidae (ibises and spoonbills), Gruidae (crane), and Rallidae (rails, moorhens, gallinules, and
coots).

“Wading birds” is a collective term referring to birds that have adapted to living in marshes and
shallow water. Seventeen species of wading birds in the Order Ciconiiformes currently nest in the U.S.,
and all except the wood stork nest in the northern Gulf coastal region (Martin, 1991). Louisiana supports
the majority of nesting wading birds. Great egrets are the most widespread nesting species in the Gulf
region; they often occupy urban canals (Martin, 1991). Members of the Rallidae family are elusive marsh
birds, rarely seen within the low vegetation of fresh and saline marshes, swamps, and rice fields (Bent,
1926; National Geographic Society, 1983; Ripley and Beehler, 1985).

Waterfowl

Waterfowl belong to the taxonomic order Anseriformes and include swans, geese, and ducks. A total
of 27 species are regularly reported along the north-central and western Gulf Coast (Table 3-5). Among
these are 1 swan, 4 geese, 7 surface-feeding (dabbling) ducks and teal, 4 diving ducks (pochards), and 11
others (including the wood duck, wistling duck, sea ducks, ruddy duck, and mergansers) (Clapp et al.,
1982; National Geographic Society, 1983; Madge and Burn, 1988). Many species usually migrate from
wintering grounds along the Gulf Coast to summer nesting grounds in the northern U.S. Waterfowl
migration pathways have traditionally been divided into four parallel north-south paths, or “flyways,”
across the North American continent. The Gulf Coast serves as the southern terminus of the Mississippi
(Louisiana, Mississippi, and Alabama) flyway. Waterfowl are social and have a diverse array of feeding
adaptations related to their habitat (Johnsgard, 1975).

Raptors

The American peregrine falcon was removed from the endangered species list on August 20, 1999.
Although the final determination to delist removes the American peregrine falcon from ESA protection,
the species is still protected under the Migratory Bird Treaty Act. The FWS will continue to monitor the
falcon’s status for 13 years to ensure that recovery is established.

Diving Birds

There are three main groups of diving birds, respectively: cormorants and anhingas, loons, and grebes
(Table 3-6). Of the two pelican species in North America, only the brown pelican is listed as endangered.
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Table 3-4

Common Marsh or Wading Birds in the Northern Gulf of Mexico

Common Name

Scientific Name

Occurrence*

Feeding Behavior and Diet

American bittern

Botaurus lentiginosus

*

Amphibians, small fish,
small snakes, crayfish, small
rodents, and water bugs

Least bittern

Ixobrychus exilus

Summer resident

NA

Great blue heron

Ardea herodias

*

Various aquatic animals

Great egret

Casmerodias albus

k

Fish, frogs, snakes, crayfish,
and large insects

Snowy egret

Egretta thula

Arthropods, fish

Little blue heron

Egretta caerulea

Small vertebrates,
crustaceans, and large
insects

Tricolored heron | Egretta tricolor * NA
Reddish egret Egretta rufescens Pan-Gulf except for central and | NA
eastern FL Panhandle
Cattle egret Bulbulcus ibis * NA
Green-backed Butorides striatus Permanent resident in central LA | NA
heron and eastward; summer resident,
TX and western LA
Black-crowned Nycticorax nicticorax | * NA
night heron
Yellow-crowned | Nyctanassa biolacea | Permanent resident TX, eastern | Aquatic organisms,
night heron LA, MS, AL, and eastern FL especially crustaceans
Panhandle
White ibis Eudocimus albus * NA
Glossy ibis Plegadis falconellus * Snakes, crayfish, and crabs
White-faced ibis | Plegadis chini Permanent resident in TX and NA
western and central LA; Summer
resident in eastern LA
Roseate Ajaia ajaja Permanent resident; summer NA
spoonbill resident in LA

*All wading birds are permanent residents Gulfwide unless otherwise indicated.
NA = Not available.

44




Table 3-5

Common Waterfowl in the Northern Gulf of Mexico

Common Name Scientific Name Occurrence* Feeding Behavior and Diet

Wood duck Aix sponsa Year-round Dabbler; eats plants, invertebrates,
tadpoles, and salamanders

Canvasback duck Aythya valisineria Year-round Diver; feeds on molluscs and aquatic
plants

Redhead duck Aythya americana * Diver; mostly herbivorous

Ring-necked duck Aythya collaris * Diver

Fulvous whistling duck Dendrocygna Nests in TX, LA Feeds nocturnally on plant seeds on

bicolor shore
Lesser scaup Aythya affinis High abundance Diver; feeds on plants and animals
Greater scaup Aythya maarila * Feeds on plants, insects, and

invertebrates in nesting season; diet at
sea in winter is mostly molluscs and
plants

Black scoter

Melanitta nigra

Low abundance

Diver; feeds mostly on molluscs

White-winged scoter Melanitta fusca TX, LA, AL; low Diver; feeds mostly on shellfish
abundance
Surf scoter Melanitta Low abundance Diver; feeds mostly on molluscs and
perspicilla crustaceans

Common goldeneye

Bucephala clangula

*

Diver; needs on molluscs, crustaceans,
insects, and aquatic plants

Bufflehead

Bucephala albeola

*

Diver; in fresh water, eats aquatic adult
and larval insects, snails, small fish,
and aquatic plant seeds; in salt water,
eats crustaceans, shellfish, and snails

Common merganser

Mergus merganser

Diver; feeds on molluscs, crustaceans,
aquatic insects, and some plants

Red-breasted merganser

Mergus serrator

Eats mostly fish

Hooded merganser Lophodytes * Diver; thin serrated bill is adapted to
cucullatus taking fish; also feeds on crustaceans,
aquatic insects, other animals, and
plants
Tundra swan Cygnus Winters on Atlantic | NA
columbianus Coast, minor

presence in Gulf

Greater white-fronted goose

Answer albifrons

TX, LA, AL

Feeds on plants and insects

Snow goose

Chen caerulescens

Dabbler, grazer, herbivore

Canada goose

Branta canadensis

TX, LA, MS, AL
*

Dabbler; herbivore

Brant goose Branta bernicla FL Herbivore

Mallard duck Anas platyrhynchos | * Dabbler; usually a herbivore; female
supplements diet with invertebrate
protein source when producing eggs

Mottled duck Anas fulvigula TX, LA year-round | Dabbler; invertebrates and some plant

material

American widgeon duck

Anas americana

*

Dabbler; may feed on widgeon grass
(Ruppia maritima)

Northern pintail duck Anas acuta Abundant in TX Dabbler mostly herbivorous

Northern shoveler duck Anas clypeata * Dabbler; strains food through combs of
teeth that are found inside the bill on
each side

Blue-winged teal duck Anas discors * Dabbler; mostly hebivorous

Cinnamon teal duck Anas cyanoptera TX, west LA Dabbler; eats invertebrates, plant seeds,

and algae; sometimes skims water
surface with bill

Gadwall duck

Anas strepera

*

Dabbler; mostly herbivorous

Ruddy duck

Oxyura jamaicensis

*

Diver; mostly herbivorous

*All waterfowl are wintering residents Gulf-wide unless otherwise indicated.

NA = Not available.
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Table 3-6

Common Diving Birds in the Northern Gulf of Mexico

Common Name

Scientific Name

Occurrence*

Feeding Behavior and Diet

Common loon

Gavia immer

Wintering resident

Dives from surface for fish,
arthropods, snails, leeches, frogs,
and salamanders

Horned grebe Podiceps auritus Wintering resident | Fish and some arthropods
Eared grebe Podiceps nigricollis TX, LA, MS, AL Arthropods
Pied-billed grebe Podilymbus podiceps Permanent resident | Arthropods, small fish
Anhinga Anhinga anhinga Permanent resident | Swims underwater for fish, frogs,
snakes, and leeches
Olivaceous cormorant | Phalacrocorax * NA
olivaceus
Double-crested Phylacrocorax auritus | Permanent resident | NA

cormorant
*All of these diving birds are distributed Gulfwide except where otherwise indicated.
NA = Not available.

3.3.5.2. Endangered and Threatened Species

The following coastal and marine bird species that inhabit or frequent the northern GOM coastal areas
are recognized by FWS as either endangered or threatened: piping plover, southeastern snowy plover,
least tern, bald eagle, and brown pelican. The southeastern snowy plover is a species of concern to the
State of Florida.

Piping Plover

The piping plover (Charadrius melodus) is a migratory shorebird that is native to North America. It
breeds on the northern Great Plains (especially in open flats along the Missouri River), in the Great
Lakes, and along the Atlantic Coast (Newfoundland to North Carolina). It winters on the Atlantic and
Gulf Coasts from North Carolina to Mexico and in the Bahamas West Indies. Hypothetically, plovers
may have a preferred prey base and/or the substrate coloration provides protection from aerial predators
due to camouflage by color matching in specific wintering habitat. Such areas include coastal sand flats
and mud flats in proximity to large inlets or passes, which may attract the largest concentrations of piping
plovers (Nicholls and Baldassarre, 1990). Similarly, nesting habitat in the north includes open flats. This
species remains in a precarious state given its low population numbers, sparse distribution, and continued
threats to habitat throughout its range.

On July 6, 2000, the FWS proposed critical habitat for the wintering population of piping plover in
146 areas along approximately 2,700 mi of the coast of North Carolina, South Carolina, Georgia, Florida,
Alabama, Louisiana, and Texas. Critical habitat identifies specific areas that are essential to the
conservation of a listed species and that may require special management consideration or protection.
The primary constituent needs for the piping plover are those habitat components that are essential for the
primary biological needs of foraging, sheltering, and roosting.

Southeastern Snowy Plover

The following account of the southeastern snowy plover (Charadrius alexandrius tenuirostris) is
taken from Gore and Chase (1989). In the area of the proposed action, the species nests on coastal sand
beaches and interior flats. Observed nest sites in the Florida Panhandle ranged from the Florida-Alabama
border eastward beyond Little St. George. Southward within the area of the proposed action, nesting is
scattered in Pasco County and also in Hillsborough County in the Tampa Bay area. At some locations
more than 1.5 breeding pairs per kilometer were counted. Most nests are near the front dune and close to
vegetation. High nest counts occur in restricted coastline areas controlled by Eglin Air Force Base
because vehicle and human traffic is not permitted.
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Least Tern

The least tern is not considered federally endangered or threatened within 50 mi of the Gulf (Patrick,
personal communication, 1997). Only the interior nesting colonies are endangered.

Bald Eagle

In July 1995, the FWS reclassified the bald eagle from endangered to threatened in the lower 48 states
(Federal Register, 1995b). The bald eagle (Haliaeetus leucocephalus) is the only species of sea eagle that
regularly occurs on the North American continent (USDOI, FWS, 1984). Its range extends from central
Alaska and Canada to northern Mexico. The bulk of the bald eagle’s diet is fish, though bald eagles will
opportunistically take birds, reptiles, and mammals (USDOI, FWS, 1984). The general tendency is for
winter breeding in the South with a progressive shift toward spring breeding in northern locations. In the
Southeast, nesting begins in early September; egg laying begins as early as late October and peaks in late
December. The historical nesting range of the bald eagle within the southeastern U.S. included the entire
coastal plain and shores of major rivers and lakes. There are certain general elements that seem to be
consistent among nest site selection. These include (1) the proximity of water (usually within %2 mi) and a
clear flight path to a close point on the water, (2) the largest living tree in a span, and (3) an open view of
the surrounding area. The proximity of good perching trees may also be a factor in site selection. Bald
eagles may not use an otherwise suitable site if there is excessive human activity in the area. The current
range is limited, with most breeding pairs occurring in peninsular Florida and Louisiana, and some in
South Carolina, Alabama, and east Texas. Sporadic breeding takes place in the rest of the southeastern
states. A total of 120 nests have been found in Louisiana, but only 3 nests occurred within 5 mi of the
coast (Patrick, personal communication, 1997).

Brown Pelican

The brown pelican remains endangered (Federal Register, 1985) in Louisiana and Mississippi, where
it inhabits the coastal areas. It is not Federally listed in Florida, rather it is a State species of special
concern. The brown pelican (Pelicanus occidentalis) is one of two pelican species in North America. It
feeds entirely upon fishes captured by plunge diving in coastal waters. Organochlorine pesticide
pollution apparently contributed to the endangerment of the brown pelican. In recent years, there has
been a marked increase in brown pelican populations along its entire former range. The population of
brown pelicans and their habitat in Alabama, Florida, Georgia, North and South Carolina, and points
northward along the Atlantic Coast were removed from the endangered species list in 1985.

The Louisiana Department of Wildlife and Fisheries submitted a request to the FWS in March 1994
to officially remove the brown pelican from the endangered species list in Louisiana (Louisiana Dept. of
Wildlife and Fisheries, 1994). Ten thousand nests and an estimated 25,000 adults were found in
Louisiana (Patrick, personal communication, 1997).

3.3.6. Fisheries
3.3.6.1. Fish Resources

Ichthyoplankton

Most fishes inhabiting the GOM, whether benthic or pelagic as adults, have pelagic larval stages.
Wide-ranging epipelagic species such as skipjack tuna (Euthynnus pelamis), sailfish (Istiophorus
platypterus), and Atlantic swordfish (Xiphias gladius) were collected only in water depths exceeding 150
m (492 ft). Species such as Atlantic croaker, spot, and Gulf menhaden migrate to the outer shelf during
winter months to spawn. Consequently, larvae of these species are often numerically dominant during
winter months. Larvae of families such as anchovies (Engraulidae), searobins (Triglidae), tonguefishes
(Cygnoglossidae), and pufferfishes (Tetradontidae) were collected during all months.

For various lengths of time (10-100 days depending on the species), the pelagic eggs and larvae of
these and other deepwater species become part of the planktonic community. Variability in survival and
transport of pelagic larval stages is thought to be an important determinant of future year-class strength in
adult populations of fishes and invertebrates (Underwood and Fairweather, 1989; Doherty and Fowler,
1994). For this reason, larval fishes and the physical and biological factors that influence their
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distribution and abundance have received increasing attention from marine ecologists. In general, the
distribution of fish larvae depends on spawning behavior of adults, hydrographic structure at a variety of
scales, duration of the pelagic period, behavior of larvae, and larval mortality and growth (Leis, 1991).

Richards (1990) estimates that there are 200 families with more than 1,700 species whose early life
stages may occur in the GOM. In addition to the resident fauna, many eggs, larvae, and juveniles may be
advected into the Gulf from the Caribbean Sea via the Loop Current. In their study of the Loop Current
front, Richards et al. (1993) identified 237 taxa representing 100 families. They considered this a
remarkable family-level diversity when compared with previous surveys made in the GOM and other
oceans. The diversity was attributed to a mix of fauna from tropical and warm temperate oceanic,
mesopelagic, and coastal demersal and pelagic species. The larval sampling surveys by Houde et al.
(1979) yielded over 200 taxa from 91 families in the Eastern GOM. Ditty et al. (1988) summarized
information from over 80 ichthyoplankton studies from the northern GOM (north of 26°N. latitude) and
reported 200 coastal and oceanic fishes from 61 families. Preliminary Southeastern Area Monitoring and
Assessment Program (SEAMAP) cruises collected 137 genera and species from 91 families (Sherman et
al., 1983). The most abundant families collected in the Eastern Gulf by Houde et al. (1979) were clupeids
(herrings), gobiids (gobies), bregmacerotids (codlets), carangids (jacks), synodontids (lizardfishes),
myctophids (lanternfishes), serranids (seabasses), ophidiids (cusk eels), and labrids (wrasses). These
families contributed 64 percent of the total taxa collected by Houde et al. (1979). Sherman et al. (1983)
compared the rank order of the 21 most abundant families overall and by quadrant (northeast, northwest,
southeast, southwest) taken during early SEAMAP cruises (see Table I1I-8 of Final EIS for Lease Sale
181; USDOI, MMS, 2001a).

Two of the most important hydrographic features within or close to the EPA sale area are the
Mississippi River discharge plume and the Loop Current. A series of investigations have shown that
ichthyoplankton aggregate at the frontal zone of the Mississippi River discharge plume (Govoni et al.,
1989; Grimes and Finucane, 1991; Govoni and Grimes, 1992). Grimes and Finucane (1991) sampled
larval fishes, chlorophyll a, and zooplankton along transects traversing the discharge plume. They found
that when comparing catches of ichthyoplankton among shelf, frontal, and plume samples that frontal
samples contained a higher average number of fish larvae than either plume or shelf waters.

Richards et al. (1989 and 1993) examined the distribution of larval fishes along eight transects across
the Loop Current boundary, as defined from satellite imagery of sea surface temperature. Most of the
samples were off the continental shelf in water depths exceeding 200 m (656 ft). Although 100 fish
families were identified, only 25 families were relatively common (represented by >0.5
individuals/sample). Of these, the lanternfishes were most abundant. A cluster analysis of the 25 most-
abundant families resolved three assemblages: oceanic, shelf, and frontal. The oceanic assemblage
consisted of mesopelagic families such as hachetfishes (sternoptichyids), lanternfishes (myctophids), and
bristlemouths (gonostomatids). The shelf group was subdivided into three groups including demersal
taxa (e.g., sciaenids and bothids) and coastal pelagic taxa (e.g., carangids and scombrids) and widely
dispersing reef species (e.g., labrids, scarids, and scorpaenids). The frontal group consisted of both
oceanic and shelf taxa. These studies suggest that water temperature is a major influence on the structure
of larval fish assemblages (Richards et al., 1993).

Lyczkowski-Shultz (1999) summarizes observations on the kinds and abundance of fish larvae
collected in the vicinity of the DeSoto Canyon. The data suggest that the DeSoto Canyon area is a
significant incubator for fish larvae. Further discussion of DeSoto Canyon ichthyoplankton is in the Final
EIS for Lease Sale 181 (USDOI, MMS, 2001a; pages I11-78 through II1-80).

Fish Groups

The GOM supports a great diversity of fish resources that are related to variable ecological factors,
including salinity, primary productivity, and bottom type and water depth. These factors differ widely
across the GOM and between the inshore and offshore waters. Characteristic fish resources are associated
with the various environments and are not randomly distributed. High densities of fish resources are
associated with particular habitat types. Approximately 46 percent of the southeastern U.S. wetlands and
estuaries important to fish resources are located within the GOM (Mager and Ruebsamen, 1988).
Consequently, estuary-dependent species of finfish, reefish, demersals, and shellfish dominate the
fisheries of the central and north-central Gulf, particularly in the water depths of the continental shelf
(<200 m).
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This PEA focuses on exploratory drilling and well testing in the EPA sale area, a deepwater setting
between 1,600 and 2,800 m (5,250-9,840 ft) deep. Open ocean and pelagic fishes, and migrants occur
throughout the area in this habitat. Although most finfishes, reef fishes, demersals, and shellfish inhabit
estuarine, nearshore, and shallow shelf habitats for at least part of their lifecycles, open ocean fish groups
are most likely to come into contact with exploration activities. A more detailed discussion of fish groups
in the EPA can be found in the Final EIS for Lease Sale 181 (USDOI, MMS, 2001a) or the EPA
Multisale Draft EIS (USDOI, MMS, 2002c).

3.3.6.2. Essential Fish Habitat
Essential Fish Habitat Program in the Gulf of Mexico

An essential fish habitat (EFH) is defined as those waters and substrate necessary to fish for
spawning, breeding, feeding, and growth to maturity. Due to the wide variation of habitat requirements
for all life history stages, EFH for the GOM includes all estuarine and marine waters and substrates from
the shoreline to the seaward limit of the Exclusive Economic Zone (EEZ).

The Magnuson-Stevens Fishery Conservation and Management Act of 1976, as amended through
1998, places requirements on any Federal agency with respect to EFH, and requires the development of
management plans for all managed fish species. The Gulf of Mexico Fisheries Management Council
(GMFMC) currently maintains Fishery Management Plans (FMP) for a variety of bay and estuarine
species that spend a large part of their life cycles in these nearshore environments. Occurrence of these
managed species, along with major adult prey species and relationships with estuary and bay systems in
the Eastern GOM, is outlined in Table I1I-14 of the Final EIS for Lease Sale 181 (USDOI, MMS, 2001a).
Detailed presentations of species abundance, life histories, and habitat associations for all life history
stages are presented in the generic Amendment for Essential Fish Habitat (GMFMC, 1998).

3.3.6.3. Managed Species

The GMFMC currently describes FMP’s for the following species with the potential to occur in the
EPA sale area: red grouper (Epinephelus morio), gag grouper (Mycteroperca microlepis), scamp grouper
(Mycteroperca phenax), red snapper (Lutjanus campechanus), gray snapper (Lutjanus griseus), yellowtail
snapper (Ocyurus chrysurus), lane snapper (Lujanus syngagris), gray triggerfish (Balistes capriscus),
greater amberjack (Seriola dumerili), lesser amberjack (Seriola fasciata), king mackerel (Scomberomorus
cavalla), Spanish mackerel (Scomberomorus maculates), cobia (Rachycentron canadum), dolphin fish
(Coryphaena hippurus), stone crab (Menippe spp.), and spiny lobster (Panulirus spp.). None of the
stocks managed by the GMFMC are endangered or threatened.

Occurrence of these managed species, along with major adult prey species and relationships with
estuary and bay systems in the eastern GOM is outlined in Table 3-7. Detailed presentations of species
abundance, life histories, and habitat associations for all life history stages are presented in the generic
Amendment for Essential Fish Habitat by the GMFMC (1998).

ratory species that are likely to be encountered in the EPA sale area would include, tuna
(Scombridae), billfish (Istiophoridae), swordfish (Xiphiidae), and sharks (Squaliformes). These groups
are under the direct management of NOAA Fisheries and are not included as Fishery Management
Council managed species. The EFH areas for these highly migratory species are described in separate
FMP’s, including the FMP for Atlantic tunas, swordfish, and sharks (USDOC, NMFS, 1998b) and the
Atlantic billfish FMP Amendment 1 (USDOC, NMFS, 1998a). These separately managed species
include bluefin tuna (Thunnus thynnus), skipjack tuna (Euthynnus pelamis), yellowfin tuna (Thunnus
albacares), swordfish (Xiphias gladius), a suite of 32 shark species (Squaliformes), billfish
(Istiophoridae), blue marlin (Makaira nigricans), white marlin (Tetrapturus albidus), sailfish (Istiophorus
platypterus), and swordfish. The 12 species in Table 3-6 are common species determined to have at least
one life history stage occurring in or near the EPA sale area. Due to the water depth of the final EPA sale
area, migratory species, including tunas, swordfish, billfish, and sharks, are the only managed fish species
occurring in the area.
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Table 3-7

Gulf of Mexico Essential Fish Habitat Assessment
(species under Gulf of Mexico Fishery Management Plans
with the potential to occur in EPA sale area)

associated with platforms.

Species Presence in the Eastern Planning Area Bay and Estuary Adult Prey Species
Relationships
Invertebrates

stone crab Uncommon; would only occur on Nursery area opportunistic
artificial reef structure. carnivore

spiny lobster Likely recruited to structures, not None noted mollusks and
present on bottom. arthropods

Fish
(in taxonomic order)

gag grouper Possible recruitment, only on artificial seagrass beds, primarily fish
reef structure. Nursery nearshore

red grouper Adult present year-round to north of None noted primarily fish
the EPA sale area area but would
occur only on artificial reef.

scamp grouper Would occur only on artificial reef, None noted primarily fish
likely recruited.

cobia Could occur in open water but not Nursery nearshore primarily
likely this far offshore; may be crustaceans and
attracted to structures. some fish

lesser amberjack Occurs around platforms but presence None noted cephalopods
highly unlikely in open water.

greater amberjack Occurs around platforms but presence None noted variety fish,
highly unlikely in open water. crustaceans, and

cephalopods
dolphin fish Adult present year-round, not None noted pelagic fish

lane, gray, and red
snapper

Would occur only on artificial reef,
recruitment possible but not likely in
deepwater.

Nursery nearshore

fish, crustaceans,
mollusks, algae

yellowtail snapper May occur in the EPA sale area and be None noted benthic fish and
recruited to platforms. crustaceans

king mackerel Adults present year-round closer to None noted mostly fish,
shore; spawning may extend into the anchovies, and
EPA sale area. Not associated with herrings
platforms.

Spanish mackerel Uncommon; may extend into the EPA Nursery nearshore mostly fish,
sale area. Not associated with anchovies, and
platforms. herrings

gray triggerfish

Would occur only at artificial reefs.

None noted

mostly bivalves
and barnacles;
also polychaetes
and echinoderms

As described by NOAA Fisheries documents (USDOC, NMFS, 1998a and b), the current status of the
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scientific knowledge of these species is such that habitat preferences are largely unknown or are difficult
to determine. As in the case with shark species, it is difficult to define the habitat of sharks of this
temperate zone in the GOM because most species are highly migratory, using diverse habitats in
apparently nonspecific or poorly understood ways.
distribution of sharks, and their movement in coastal waters is usually correlated with unpredictable
seasonal changes in water temperature. The occurrence of fish species managed by NOAA Fisheries,
along with major prey species, is outlined in Table 3-8. Some of these highly migratory species occur

Temperature is a primary factor affecting the




offshore beyond the 200-m isobath, and many, such as billfishes, are associated with upwelling areas

where canyons cause changes in current flow (upwelling) and create areas of higher productivity.

Table 3-8

Gulf of Mexico Essential Fish Habitat Assessment

(highly migratory species managed by NOAA Fisheries in the EPA sale area)

Species

Presence In or Near the EPA sale area

Known Prey Species

Billfish

blue marlin

Juvenile/subadult and adults occur in area
beyond 100-m contour

Adults: fish at surface, and deepwater:
scombrids, cephalopods

white marlin

Juvenile/subadult and adults occur in area
beyond 50-m contour

Juveniles: fish.
Adults: squid and fish

juvenile/subadult or adult noted

sailfish Juvenile/subadult only occurs in area Pelagic schooling fish and squids
Swordfish Spawning and eggs/larvae and adults occur | Larvae: zooplankton, fish larvae
in area Juveniles: fish, squid, pelagic crustaceans
Adults: pelagic fish, squid, demersal fish
Tunas
bluefin tuna Spawning and eggs/larvae occur in area no Juveniles: crustacea, larval, and small
juvenile/subadult or adult noted fish
skipjack tuna Spawning and eggs/larvae occur in area no Larvae: small fish

yellowfin tuna

Spawning and eggs/larvae, subadult, and
adult occurs in area

Larvae: small fish
Juveniles: fish
Adults: crustacea and fish

Sharks

dusky No life stage occurrence noted, but area | None noted (unknown)
designated as research area

silky Neonate/early juvenile only noted but adult None noted (unknown)
attraction to platforms common in
deepwater areas.

tiger Neonate/early juvenile, late juvenile, None noted (unknown)
subadult, and adult occurs to north of area
shallower than 200 m. Presence possible
in area.

Atlantic Adults only in area None noted (unknown)

sharpnose

longfin mako

Neonate/early juvenile, juvenile/ subadult
and adults occur in area.

None noted (unknown)

Pelagics

Pelagic fishes occur throughout the water column from the beach to the open ocean. Water-column
structure (temperature, salinity, and turbidity) is the only partitioning of this vast habitat. On a broad
scale, pelagic fishes recognize different watermasses based upon physical and biological characteristics.
Two of these three pelagic ecological groups would be encountered in the area of the proposed action:

e coastal pelagic species;
e oceanic pelagic species; and

e mesopelagic species.
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Coastal Pelagics

Coastal pelagic species occur in waters from the shoreline to the shelf edge and would not be extant
in the EPA sale area. The shelf edge is usually delineated at the 200-m isobath; therefore, the coastal
pelagic species group would not be a pelagic fish group potentially subject to impacts from the proposed
action. Oceanic pelagic species occur mainly in open waters offshore from the shelf break (>200 m);
however, some species venture onto the shelf with watermass (e.g., Loop Current) intrusions.
Mesopelagic fishes occur below the oceanic species group (deeper) in the open ocean, usually at depths of
200-1,000 m (656-1,280 ft) depending upon absolute water depth. Oceanic and mesopelagic species
would be the pelagic species groups most likely to come into contact with exploration activities in the
EPA sale area.

Information on the distribution and abundance of oceanic pelagic species comes from commercial
longline catches and recreational fishing surveys. In addition, NOAA Fisheries has conducted routine
surveys of the GOM billfishery since 1970 (Pristas et al., 1992). Mesopelagic species are not harvested
commercially but have been collected in special, discrete-depth nets that provide some quantitative data
on relative abundance (Bakus et al., 1977; Hopkins and Lancraft, 1984; Hopkins and Baird, 1985; Gartner
etal., 1987).

Recently, additional restrictions have been placed on the harvest of some sharks, which may be
temporary migrants or might spend some of their life cycles in oceanic pelagic or mesopelagic habitats.
Effective July 1, 2000, it is prohibited to retain, possess, sell, or purchase the following sharks: white,
basking, sand tiger, bigeye sand tiger, dusky, bignose, Galapagos, night, Caribbean reef, narrowtooth,
Caribbean sharpnose, smalltail, Atlantic angel, longfin, mako, bigeye thresher, sevengill, sixgill, and
bigeye sixgill.

Oceanic Pelagics

Common oceanic pelagic species include tunas, marlins, sailfish, swordfish, dolphins, wahoo, and
mako sharks. In addition to these large predatory species, there are halfbeaks, flyingfishes, and driftfishes
(Stromateidae).  Lesser-known oceanic pelagics include opah, snake mackerels (Gempylidae),
ribbonfishes (Trachipteridae), and escolar.

Oceanic pelagic species occur throughout the GOM, especially at or beyond the shelf edge. Oceanic
pelagics are reportedly associated with mesoscale hydrographic features such as fronts, eddies, and
discontinuities. Fishermen contend that yellowfin tuna aggregate near sea-surface temperature boundaries
or frontal zones; however, Power and May (1991) found no correlation between longline catches of
yellowfin tuna and sea-surface temperature (defined from satellite imagery) in the GOM. The occurrence
of bluefin tuna larvae in the GOM associated with the Loop Current boundary and the Mississippi River
discharge plume is evidence that these species spawn in the GOM (Richards et al., 1989). Many of the
oceanic fishes associate with drifting Sargassum, which provides forage areas and/or nursery refugia.

Mesopelagics

Mesopelagic fish assemblages in the GOM are numerically dominated by myctophids (lanternfishes),
with gonostomatids (bristlemouths) and sternoptychids (hachetfishes) common but less abundant in
collections. These fishes make extensive vertical migrations during the night from mesopelagic depths
(200-1,000 m or 656-3,280 ft) to feed in higher, food rich layers of the water column (Hopkins and Baird,
1985). Mesopelagic fishes are important ecologically because they transfer substantial amounts of energy
between mesopelagic and epipelagic zones over each diurnal cycle.

Mesopelagic fish assemblages have been studied in the Eastern GOM by Bakus et al. (1977), Hopkins
and Lancraft (1984), and Gartner et al. (1987). Hopkins and Lancraft (1984) collected 143 mesopelagic
fishes from the Eastern GOM during 12 cruises from 1970 to 1977. Most of their collections were made
near 27° N. latitude, 86° W. longitude. Lanternfishes were most common in the catches made by Bakus et
al. (1977) and Hopkins and Lancraft (1984). Bakus et al. (1977) analyzed lanternfish distribution in the
western Atlantic Ocean and recognized the GOM as a distinct zoogeographic province. Species with
tropical and subtropical affinities were most prevalent in the GOM lanternfish assemblage. This was
particularly true for the Eastern Gulf, where Loop Current effects on species distribution were most
pronounced. Gartner et al. (1987) collected 17 genera and 49 species of lanternfish in trawls fished at
discrete depths from stations in the southern, central, and eastern Gulf. The most abundant species in
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decreasing order of importance were Ceratoscopleus warmingii, Notolychus valdiviae, Lepidophanes
guentheri, Lampanyctus alatus, Diaphus dumerili, Benthosema suborbitale, and Myctophum affine.
Gartner et al. (1987) sampled three stations near the region, including one near DeSoto Canyon (87° 01’
W. longitude, 29° 01° N. latitude). Forty-two of the 49 lanternfish species collected from all stations were
taken from the northeastern stations. The most abundant species were similar to those for the entire
Eastern Gulf, with the exception of Diaphus mollis, which ranked among the seven most abundant
species. Ichthyoplankton collections from oceanic waters yielded high numbers of mesopelagic larvae as
compared with larvae of other species (Richards et al., 1989). Lanternfishes of the Eastern Gulf generally
spawn year-round, with peak activity in spring and summer (Gartner, 1993). Darnell and Kleypas (1987)
reported some lanternfishes in trawl collections from near the rim of DeSoto Canyon.

3.3.6.4. Gulf Sturgeon

The Gulf sturgeon (Acipenser oxyrinchus desotoi) is the only listed threatened fish species in the
GOM. Gulf sturgeons are bottom suction feeders that have ventrally located, highly extrusible mouths.
Fishes that forage by taste are opportunistic feeders because smell is much more discriminating than taste.
Another adaptation of sturgeon to major rivers and offshore waters is mobility (an adaptation to the large
habitat scale). The decline of the Gulf sturgeon is believed to be due to overfishing and habitat
destruction, primarily the damming of coastal rivers and the degradation of water quality (Barkuloo,
1988).

A subspecies of the Atlantic sturgeon, the Gulf sturgeon is anadromous (ascend rivers to breed), with
immature and mature fish participating in freshwater migrations. Gill netting and biotelemetry have
shown that subadults and adults spend 8-9 months each year in rivers and 3-4 of the coolest months in
estuaries or Gulf waters. Sturgeon less than about two years old live in riverine and estuarine habitats
throughout the year (Clugston, 1991). According to Wooley and Crateau (1985), Gulf sturgeon occurred
in most major river systems from the Mississippi River to the Suwannee River, Florida, and marine
waters of the Central and Eastern GOM south to Florida Bay. Gulf sturgeon population sizes are largely
unknown throughout the species’ range, but estimates have been completed recently for the Suwannee,
Apalachicola, and West Pearl Rivers, and the first year of a 3-year study has been completed on the
Choctawhatchee River. Surveys have not been conducted yet on the remaining river systems that
historically contained Gulf sturgeon. Gulf sturgeon historically spawned in major rivers of Alabama,
Mississippi, and the Florida northern Gulf Coast. Until recently only two spawning sites were known,
both in the Suwannee River in Florida. Eggs have now been discovered in six locations within the
Choctawhatchee River system in Florida and Alabama (Fox and Hightower, 1998). In spring, large
subadults and adults that migrate from the estuaries or the Gulf into major river passes feed primarily on
lancelets, brachiopods, amphipods, polychaetes, and globular molluscs. Small sturgeon that remain in
river passes during spring feed on amphipods, shrimp, isopods, oligochaetes, and aquatic insect larvae
(Clugston, 1991). During the riverine stage, adults cease feeding, undergo gonadal maturation, and
migrate upstream to spawn. Spawning occurs over coarse deep substrate.

Gulf sturgeon in the rivers and estuaries are interrupted when migrating by capture with gill nets
suspended from floats in the rivers and river mouths. Nets with mesh wide enough not to close the very
large opercula are used. Migration to the sea is recorded in fall when the fish, represented by signals from
sonar tags, disappear from river mouths and estuaries. Until recently, no capture or tracking was feasible
in the open Gulf just when the fish migrated into it because cold fronts come every 2-3 days, with up to 9-
ft seas. Conditions are dangerous for the size of vessel required. Results of tracking by popup tag use,
however, are starting to come in and show extensive movement parallel with the shore, form one estuary
to the next. Recent cooperative research between the University of South Florida and the USGS
Biological Resources Division is beginning to provide acoustic tag location data for Gulf sturgeon after
they leave inhabited rivers. Relocations and active tracking of individual fish moving in a 3-12 mi area
off inhabited rivers have been documented (Sulak, personal communication, 2002). Researchers suspect
that in January and February many sturgeon move beyond the 12 miles documented to date and that
tagged fish either move away from the nearshore areas along the coast or they disperse into deeper
offshore waters.

The FWS is proposing critical habitat for the Gulf sturgeon which will include 14 geographic areas
among rivers emptying into the Gulf of Mexico that encompass 1,589 river miles and 2,333 sq/mi of
estuarine and marine habitat.
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3.3.6.5. Smalltooth Sawfish

In November 1999, National Marine Fisheries Service (also known as NOAA Fisheries) received a
petition from the Center for Marine Conservation requesting that the smalltooth sawfish (Pristis
pectinata) be listed as endangered under the ESA. NOAA Fisheries completed a status review for the
smalltooth sawfish in December 2000 and published a proposed rule to list the U.S. population of this
species as endangered on April 16, 2001. The following information is excerpted from the NOAA
Fisheries’ Office of Protected Resources website (USDOC, NMFS, 2002) and the status review prepared
by NOAA Fisheries. The December 2000 status review is also available at the cited website.

Sawfish, like sharks, skates and rays, belong to a class of fish called elasmobranchs, possessing
skeletons made of cartilage. Sawfish are actually modified rays with a shark-like body, and gill slits on
their ventral side. Sawfish get their name from their "saws"; long, flat snouts edged with a row of paired
teeth used for slashing or rooting. Their diet includes mostly fish but also some crustaceans.

The smalltooth sawfish is one of two species of sawfishes that inhabit U.S. waters. The smalltooth
sawfish commonly reaches 18 ft (5.5 m) in length and may grow to 25 ft (7 m). Little is known about the
life history of these cartilagineous fish, but they may live 25-30 years and mature after about 10 years.
Like many elasmobranchs, the smalltooth sawfish is ovoviviparous, meaning the mother holds the eggs
internally until the young are ready to be born, usually in litters of 15-20 pups.

In the U.S., the smalltooth sawfish is generally an inhabitant of inshore bars, mangrove edges, and
seagrass beds, but may be occasionally found in deeper neritic waters. The smalltooth sawfish was said
to be commonly found in shallow water throughout the northern GOM, especially near river mouths and
in large bays and was common in peninsular Florida (Walls, 1975). Historical records indicate that the
smalltooth sawfish have been found in the lower reaches of the Mississippi and St. Johns Rivers and the
Indian River lagoon system. Individuals have also historically been reported to migrate northward along
the Atlantic seaboard in the warmer months. Estimating from the latitudinal limits within which they are
year-round residents and from the summer-winter temperatures of the Carolinian waters that they visit
during the warmer half of the year, the lower thermal limit to their normal range is probably about
16°-18°C.

Bigelow and Schroeder (1953) report that sawfish in general subsist chiefly on whatever small
schooling fish may be abundant locally, such as mullets and the smaller members of the herring family.
Bigelow and Schroeder also reported that they feed to some extent on crustaceans and other bottom
dwelling inhabitants. The smalltooth sawfish is noted as often being seen “stirring the mud with its saw”
to locate its prey. Bigelow and Schroeder noted the smalltooth sawfish has been reported to attack
schools of small fishes by slashing sideways with its saw and then eating the wounded fish.

The smalltooth sawfish in the northern and western GOM have become rare in the last 30 years.
Expansion of commercial fishing and an increase in scientific research fishing in the GOM in the 1950’s
and 1960’s produced many records of smalltooth sawfish, primarily from the northwestern Gulf in Texas,
Louisiana, Mississippi, and Alabama. Sawfish catches have historically been reasonably common in
Texas, Louisiana, and Mississippi. Reports of captures have dropped dramatically and the trend of
decline in the region is apparent. Louisiana, an area of historical localized abundance, has experienced a
marked decline in sawfish landings and landings per unit effort (Simpfendorfer, 2000). The lack of
smalltooth sawfish records since 1984 from the area west of peninsular Florida is a clear indication of
decline of the species abundance in the northwestern Gulf. Peninsular Florida has been the U.S. region
with the largest numbers of capture records of smalltooth sawfish and apparently is the only area that
historically hosted the species year round. Although no longer common, smalltooth sawfish were once
characteristic and prominent elements of the inshore Florida fish fauna. NOAA Fisheries does not have
information supporting that there is a population in Mexico. Quantitative data are not available to
conduct a formal stock assessment for smalltooth sawfish.

3.3.7. Areas of Special Biological Concern

Five areas of special biological concern are considered in this PEA. These habitats are the Florida
Keys National Marine Sanctuary (FKNMS), Florida Middle Ground (FMG), and two new restricted
fisheries areas, Steamboat Lumps and Madison/Swanson Special Management Areas. Figure I1I-4 in the
Final EIS for Lease Sale 181 shows the locations of FMG on the eastern Florida continental shelf
(USDOI, MMS, 2001a).
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The FKNMS contains significant coral reef habitats but the sanctuary lies more than 345 mi (555 km)
from the proposed action. Corals within the FKNMS occur at shallow depths from the low tide level to
about 60 m (200 ft).

The FMG is located closer to the EPA sale area but is still at a considerable distance (207 mi or 333
km). This live-bottom habitat is one of the larger and more significant features on the west Florida Shelf
and includes live coral growth. However, it is not a coral reef and has been described as a “degradational
environment” from observations of abundant reef rubble and very few living reef-building organisms.
The shallowest point of the FMG is 23 m.

The Madison and Swanson, and Steamboat Lumps Special Management Areas (USDOI, MMS,
2001a; Figure I1I-4) have been closed to all fishing except for highly migratory species since June 1,
2000. These special areas have been designated to protect gag (grouper) spawning aggregations from
fishing activities.

The Big Bend Seagrass Aquatic Preserve lies in a 10-mi-wide belt along the coastline and shoreface
of western Florida, south of the Apalachicola Delta. The preserve is located along all or parts of
Wakullasi, Jefferson, Taylor, Dixie, and Levy Counties, about 300 mi (482 km) east-northeast from the
EPA sale area. The preserve has the characteristics of other seagrass habitats described in Chapter
3.3.1.3, Seagrass Communities.

Other Commercial Uses and Dredge Disposal

The MMS is not aware of any other existing or planned commercial uses in the EPA sale area. There
are no ocean dumping areas for dredged material that have been selected for use or permitted by the
USEPA or USCOE in the entire EPA sale area. Dredged material disposal sites generally occur close to
the boundaries between OCS and State waters of Louisiana, Mississippi, and Alabama. The nearest
dredged material disposal locations are near the Mississippi River Delta distributary system,
approximately 75 mi (120 km) northwest of the northwest corner of the EPA sale area (USDOA, COE,
2002).

3.4. SOCIOECONOMIC RESOURCES

3.4.1. Commerical Fisheries

The GOM provides nearly 21 percent of the commercial fish landings in the continental U.S. on an
annual basis. The most recent, complete information on landings and value of fisheries for the U.S. was
compiled by NOAA Fisheries for 2001. During 2001 commercial landings of all fisheries in the Gulf
totaled nearly 1.6 billion pounds and were valued at over $804 million (USDOC, NMFS, 2002a). Total
landings for the various fisheries can be found on the NOAA Fisheries website (USDOC, NMFS, 2002a).

The EPA sale area is a pelagic, or open-ocean environment. This habitat, therefore, accounts for a
small part of the productivity in the Gulf’s commercial fisheries. Fisheries that are active beyond the
continental shelf (>200 m) would be extant in the EPA sale area. Certain deepwater reef fishes such as
snowy, yellowedge, and warsaw groupers are fished exclusively in waters off the shelf break (>200 m);
however, the shallowest portion of the sale area is deeper than the habitat range for all these grouper
species.

Continental Shelf Associates (1997) completed a study that characterized recreational and
commercial fishing east of the Mississippi Delta. The following material and conclusions concerning
commercial fishing in this region from 1983 to 1993 are taken from this study. Oceanic pelagic fishes
were not landed in high quantities relative to other finfish groups during 1983-1993; however, they were
very valuable, ranking second to reef fishes in average dollar value of landings. The most important
species, yellowfin tuna and swordfish, were caught primarily by surface longline in oceanic waters
offshore of the shelf break. Bay County and to a lesser extent Santa Rosa County were the only counties
reporting sizeable proportions of oceanic pelagic fishes in their landings. Because these fisheries operate
in the open Gulf, catches responsible for specific State landings could have been made in waters outside
of the region. The demand for oceanic pelagic fishes accelerated very rapidly over the 1983-1986 period
and leveled off over the remainder of the study period remaining rather static in terms of catch, price, and
dockside value from 1987 to 1993.

The remaining group of finfishes landed by commercial fishers in the northeastern Gulf: the demersal
fishes (bottom dwellers), reef fishes, coastal pelagics, and baitfish; are taken exclusively from estuarine,

55



nearshore, or shelf waters, over natural or artificial bottoms. Important finfish groups landed at ports in
Alabama and along Florida’s northwest coast include snapper, porgies, mullet, baitfish, jacks, triggerfish,
grouper, tuna, and other pelagics. None of these species groups or habitats occur in the EPA sale area.

Many commercial species harvested from Federal waters of the GOM are considered to be at or near
an overfished condition. Continued fishing at the present levels may result in rapid declines in
commercial landings and eventual failure of certain fisheries. Commercial landings of traditional
fisheries in shallower OCS waters, such as red snapper, vermilion snapper, spiny lobster, jewfish grouper,
and mackerel, have declined over the past decade despite substantial increases in fishing effort.
Commercial landings of recent fisheries, such as shark, black drum, and tuna, have increased
exponentially over the past five years, and those fisheries are thought to be in need of conservation
(Angelovic, written communication, 1989; Grimes et al., 1992; USDOC, NMFS, 1997). The number of
species considered to be overfished will likely continue to rise under new, more stringent requirements of
the Magnuson-Stevens Fisheries Management and Conservation Act (USDOI, MMS, 2001a; Section
I.D.6.). Stresses on specific commercial fisheries are discussed in the Final EIS for Lease Sale 181
(USDOI, MMS, 2001a; Section III.D.1.) and in the EPA Multisale Draft EIS (USDOI, MMS, 2002c;
pages 4-92 through 4-94).

On November 1, 2000, NOAA Fisheries put into effect a new regulation to reduce bycatch and
bycatch mortality in the pelagic longline fishery. Two rectangular areas in the GOM (one of which lies
over a portion of the DeSoto Canyon area) are closed year-round to pelagic longline fishing. These
closed areas cover 32,800 mi” (84,950 km?) (Figure 3-2). This region has been identified by NOAA
Fisheries as a swordfish nursery area, and where there has historically been a low ratio of swordfish kept
to the number of undersized swordfish discarded, which over the period of 1993-1998 has averaged less
than one swordfish kept to one swordfish discarded. The area closure is expected to produce
approximately a 4 percent reduction in Gulf and Atlantic undersized swordfish bycatch. The DeSoto
Canyon area coordinates are as follows:

Upper Area
North boundary 30°N. latitude
South boundary 28°N. latitude
East boundary 86° W. longitude
West boundary 88° W. longitude
Lower Area
North boundary 28°N. latitude
South boundary 26° N. latitude
East boundary 84° W. longitude
West boundary 86° W. longitude

The upper closure area encompasses 160 of the 256 total blocks making up the sale area. Surface
longline fishing would be prohibited in these lease blocks.

Compared with the development of deepwater fisheries by other countries, the U.S. has developed
only a few of its deep-sea resources. Upper ocean trolling, mixed-depth long lining, deep bottom
trawling, and deep bottom longlining are practiced on a limited basis in deepwater areas of the eastern
GOM. Deepwater fishing includes commercial efforts and charterboats for hire. The equipment and
practice of deepwater fishing are substantial in terms of size, weight, time, and expense.
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Figure 3-2. Areas of banned longline fishing and their relationship with the EPA sale area, Eastern Gulf of
Mexico.

3.4.2. Recreational Fisheries

Marine recreational fishing along Florida’s west coast and coastal Alabama is very popular with both
residents and tourists, and is economically important to both coastal states. The latest information from
the NOAA Fisheries Marine Recreational Fisheries Statistics Survey (USDOC, NMFS, 2001) indicates
there were almost 2 million resident participants in GOM saltwater fishing from Louisiana to Florida and
a similar number of out-of-state (tourist) fishermen that fished from the west coast of Florida and coastal
Alabama in 1999. Of these resident and tourist fishermen from Louisiana to Florida, an estimated 1.7
million offshore fishing trips occurred in the OCS (>10 mi off Florida’s west coast and >3 mi off
Alabama, Louisiana, and Mississippi) during 1999 (USDOC, NMFS, 2001). The greatest number of fish
caught and landed from this offshore zone included dolphins, grunts, jacks, porgies, groupers, snappers,
and mackerels. Likewise, a significant amount of effort is expended by a specialized group of big game
or billfish fishermen seeking primarily tuna, marlin, and wahoo focused in deep offshore waters from
south of the Mississippi Delta to the DeSoto Canyon off northwest Florida.

Because the EPA sale area lies nowhere <75 mi (120 km) from the nearest state (Louisiana), and
everywhere >100 mi (160 km) from the coastline of Florida, only a very small population of fishermen
departing from northwest Florida to coastal Alabama are likely to be impacted by exploratory drilling.
Almost all offshore recreational fishing is currently confined within 100 mi of shore and almost all of the
EPA sale area lies 100-200 mi from shore. Very few fishing trips go beyond the 200-m isobath in the
DeSoto Canyon OCS area, or 100 mi from shore.
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3.4.3. Recreational Resources

The northern GOM coastal zone is one of the major recreational regions of the U.S., particularly
formarine fishing and beach activities. Gulf Coast shorelines offer a diversity of natural and developed
landscapes and seascapes. Major recreational resources include coastal beaches, barrier islands, estuarine
bays and sounds, river deltas, and tidal marshes. Other resources include publicly owned and
administered areas, such as national seashores, parks, beaches, and wildlife lands, as well as designated
preservation areas, such as historic and natural sites and landmarks, wilderness areas, wildlife sanctuaries,
and scenic rivers. Gulf Coast residents and tourists from throughout the nation, as well as from foreign
countries, use these resources extensively and intensively for recreational activity. Commercial and
private recreational facilities and establishments, such as resorts, marinas, amusement parks, and
ornamental gardens, also serve as primary-interest areas. Bird watching, or public enjoyment of locating,
identifying, and observing coastal and marine birds, is a recreational activity of growing interest and
importance all along the Gulf Coast.

More than 25 years ago Congress set aside outstanding examples of Gulf coastal beach and barrier
island ecosystems to be managed by the National Park Service for the preservation, enjoyment, and
understanding of their inherent natural, cultural, and recreational values. One such park, Gulf Islands
National Seashore, accounts for approximately 65 km (40 mi) of exposed Gulf beachfront in Mississippi
and Florida and accommodates over 1 million recreational visits a year. In addition to beaches, Gulf
Islands National Seashore harbors historic forts, shipwrecks, wetlands, lagoons and estuaries, seagrasses,
fish and wildlife, and archeological sites. In 1978, approximately 728 ha (1,800 ac) on Horn and Petit
Bois Islands, part of Gulf Islands National Seashore in Mississippi, were designated by Congress as
components of the National Wilderness System.

Tourism is one of Florida’s largest industries, generating over $30 billion in taxable spending each
year since the mid-1990’s. Over 40 million domestic and international travelers visit the State annually,
and over 7 million of these visitors come to the Florida Panhandle to enjoy warm sunshine, white sand
beaches, and tranquil natural scenery (Chiles, written communication, 1995). Other public destination
sites attract fishermen and tra